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Almost every automobile operat- 
ing on the roads today has paris 
made of Galvanite*. It may be the 


cable, hose clamps, exhaust pipe, hub caps. 

kick plates or the shim stock used to make the 
parts fit tighter. But whatever it is that is-made 
of Galvanite* it is sure to be jhe best part availa- 


ble at any cost. 


For Galvanite’ is the tremendously popular zinc 
coated stee] that fabricates like ordinary cold rolled 
steel yet resists rust and corrosion for years. What's 

more Galvanite* has a “matte” surface that grips paint 

beMets MER A-talet-iitele moles elolt 

The Galvanite* zinc coat is put on to stay.. It is decu- 
rate and uniform—tough and pliant. It will not flake 


ro) a ol--) Me) aot (ole Me h(t.) 


Brochure giving test data, etc. upon request. 


“Manufactured exclusively by the Sharon Steel Corporation under 
patented process . 


SHARON STEEL CORPORATION 
Sharon, © , 


eA door lock. window channels, speedometer 2 


z 





IT’S NEW... 
IT’S FOR MACHINE TOOLS... 


ROSS Se reais Poppet Valve 
wth Rotary Handle Atetion 


a 


: . Ross makes valves only—hundreds of types” 
Ask Ross for Any Air. and sizes. Take advantage of the experience 


. gained in over a quarter century of concentra-, 
Control Information tion on control and application of air power! 


x. 


ROSS operating VALVE company | 


120 £. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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In these times of scarcities 

it is more than ever important to remember 

that two or more heads are better than one. 

Your suppliers, for example, know a great deal 

about their materials, how to select, specify and fabricate them. 
No matter what you buy, it will pay you 

to draw upon this knowledge. 


It may be able to make scarce materials go further, 
reduce costs, perhaps even speed up production. 
AND of course for close and confidential collaboration 


on copper and its alloys, and aluminum alloys, 
CONSULT REVERE! 


REVERE [00 i= * 


COPPER AND BRASS <~ eea 
Founded by Paul Revere in 1801 
230 Park Aveagp, 3 New jee 17, N. Y. 
Mills: Baltimore, Md.; Chicago and Clinton, L/L; Detroit, Mich; Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Ofiices in Principal Cities, Dist ributo rs Fvervwhere 


SEE "MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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Calculating Machines—New Tools for Designer by Dr. E. Bromberg and R. D. McCoy 


Analogue differential analyzers simplify calculations and open new field of investigation 


Stud Welding to Ferrous and Nonferrous Metals by T. L. Hufert, P. F. Powder, J. Nater. 


Eleven answers to questions about a welding technique that may solve some design headaches 


Product Designs 


1951 Chrysler car; Mechanical heart; Graphite powder transmits torque 


Fatigue Failures Are Tensile Failures by J. O. Almen. 


Case histories in which fracture barriers, caused by residual stresses produced by prestressing proc 
esses, unexpectedly resulted in improved fatigue strength of metal products. 


Telephone Type Relays—Typical D-C and A-C Circuits by V. E. James. . 
Arrangements and combinations of d-c and a-c components in relay and stepping switch circuits 


Spur Gear Rotary Pump Design by T. F. Fitzgibbon 


Types of leakage, pump drainage and housing constructivn details, and inline requirements 


Plastic Product-Identification Forms by Edwin Drewitz . 


New developments in plastic nameplates and indicator dials, including three-dimensional effects 


Simplified Helical Spring Design by Carl Thumin and Hubert A. Riester . . . 


A design procedure that utilizes commercial tolerances and results in economical manufacture 


Applying Synchronous Motors to High Inertia Loads by R. E. Appleyard.......- 


The starting characteristics of synchronous motors and how they can be provided for 


Ten Different Types of Splined Connections. . 


Design details of connections for drives ranging from aircraft to machine tools 


Radial Disk Cam Design Charts by A. Lengyel and A. H. Church . 


Charts determine maximum pressure angle for cams with four common types of motion 
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MALLORY 
ALLOYS 


Mallory is a leading producer of 
unusual alloys and materials from 
copper, silver, platinum, palladium, 
tungsten, molybdenum, and other 
non-ferrous metals and alloys. 
Recently the line has been broad- 
ened to include certified pure 
copper, aluminum-bronze, nickel 
and nickel alloys. This places 
Mallory in a qualified position to 
make effective and impartial rec- 
ommendations for materials best 


suited to your needs. Write today. 


Mallory Research 


Develops New Titanium Alloys 


New titanium alloys... for a wide range of services 
. are being developed in Mallory laboratories and 


pilot plant operations. 


Typical is a Mallory titanium alloy being tested for 
critical parts of jet engines... promising improved 
rate of climb, range and maneuverability while 
affording additional resistance to heat and corrosion. 
Half as heavy as steel, yet just as strong, Mallory 
titanium alloys are opening up a host of application 


vossibilities for the design engineer. 
| 


Mallory metallurgical know-how is at your disposal. 


What Mallory has done for others can be done for you. 


In Canada. made and sold by Johnson Matthey and Mallory, Lad... 110 Industry St., Toronto 15, Ontario 


Metallurgical Products and Alloys 





P.R.MALLORY & CO. inc. 
TV Tuners 
Electrochemical Products 
Capacitors Rectifiers 


P. R. MALLORY & CO., Inc., 


INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Electromechanical Products 
Switches 
} ibrators 


Resi stors 


Vercury Dry Batteries 





Metallurgical Products 
Contacts Special Metals 


Welding Materials 
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ichlights 


In this summary of technica! developments, space restrictions do not 
allow giving complete details. Further information relating to any 


item can be obtained by writing to the Editor of Product Engineering. 





METALLIC MATERIALS 


COPPER PASTES applied by hand or with air- 
operated guns in brazing operations are claimed 
tobe more rapidly positionedthan are snap rings 
or slugs. In cases where steel parts are to be 
carburized, paste is reported to keep the copper 
from "running" beyond a given area. 


BODY WEIGHT of aspecially designedcar is al- 
most halved if aluminum alloys are used in its 
construction. Four companies cooperated in the 
P assembly of two coupe bodies, one 
, of 4S and the other of 24S, with 
"e=>"~ structural members made of 61S. 
UF, \, Newdesign weighs only 312 lb as 
compared to 600 lb for a similar 

SA x steel assembly. 


COPPER SHORTAGE is focusing attention on the 
value of plain aging of cold-worked brasses and 
bronzes at pre-crystallization temperatures. 
Treatment results ina 30 to 50 percent increase 
in useful carrying capacity, thereby making pos- 
sible a large saving in material. 


TWC CASTING ALLOYS having good mechanical 
properties and stability when brazed at 1,020 F 
were recently announced. Both are aluminum 
base with 6.5 percent zinc. A612 sand casting 
alloy contains Cu, Mg and Ti; C612 shear cast- 
ing composition has Cu, Ti, Fe and Mn. 


HAIR SPRINGS and other small precision parts 

used in instruments can be soldered in place 
with a 50-50 Pb-Sn solder paste 
that contains an organic flux and 
a petrolatum vehicle. Joints are 
made using resistance or hand- 
soldering methods; the use of a 
furnace is-not recommended. 


HIGH-GRADE MANGANESE sed on dry cells 
need not be imported from Africa. Researchers 
at the Signal Corps laboratories have nearly per- 
fected a technique for processing local low-grade 
material that will do a satisfactory job. 
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PHASE DIAGRAMS for the silicon, molybdenum 
and cobalt alloys of titanium have recently been 
completed at Armour Research Institute. These, 
plus improved melting techniques now under 
study at the Bureau of Mines, will no doubt hasten 
the day when the potential advantages of titanium 
will be put to commercial use. 


BORON- TREATED STEELS may replace many of 
the alloy steels containing chromium, nickel and 
molybdenum. Products likely to be affected are 
carsandtrucks, some military combat vehicles, 
machinery and oil well equipment. 


ELASTOMERIC ASPHALT isa non-brittle ther- 
moplastic for use in molded products such as 
battery cases, asa substitute for MRX in rubber 
and as a wire coating. Material is applicable 
as a hot dip or spray. 


DRAWN NYLON FIBERS are -ving usedas a base 

on which to deposit electrolytically very small 
metal tubing useful in electronics 
and instruments. Advantage is 
the ease with which nylon can be 
removed when tube walls are thin. 
Technique was developed at 
Sweden's Research Institute. 


NONMETALLIC MATERIALS 


ETHYL-ETHER COMPOUND in capsule form has 
the blessing of most high-speed diesel makers 
and users as a dependable cold starting fluid, Ap- 
proximate ignition temperature of the compound 
is 370F. At -40F, a typical automotive diesel 
engine starts in 10 seconds. 


THE KNOW-HOW of making impact resistant 
polystyrene has reached the stage where full- 
scale production could be realized. At present, 
facilities are very limited and there is little likli- 
hood of their being expanded for some time. 


SYNTHETIC LUBRICANTS like the polyalkylene 
glycols and their derivitives will probably play an 


(continued on page 7) 
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COMPLETELY AUTOMATIC PINION 
QUENCHING 


WITHOUT DISTORTION 


An entirely new design for pinion 
quenching . . . with each individual unit 
eperating independent of the others to 
assure continuous fast production of 
straight hardened pinions . . . simple to 
operate . . . completely automatic .. . 


this machine eliminates distortion ... 





further straightening of shafts becomes 





unnecessary. 
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Write for more information on this 
modern way of pinion quenching. 


GLEASON WORKS 


1000 UNIVERSITY AVENUE - ROCHESTER 3, NEW YORK 
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important role if petroleum has to be allocated. 
Properties include excellent anti-wear action, 
good load-carrying capacity, satisfactory vis- 
cosity-temperature ratio, low pour points and 
Stability at high temperatures. 


MAXIMUM TEMPERATURE for refractories is 

now 4,600F, anincrease of about 600F above that 
for oxide magnesia. Newcomer to 
this field is fused, stabilized 
zirconia that comes in a variety 
of molded shapes suitable for use 
in both experimental and produc- 
tion materials processing. 


TWO INSULATING MATERIALS have been de- 
veloped by the Naval Research Laboratory. One, 
a mica paper made from low-grade ore and scrap 
of high-grade stock, will stand intense heat, is 
stronger and has greater capacitance than kraft 
paper; likely application is in electrical conden- 
sers. Other is an improved asbestos which 
forms readily into paper with excellent uniform- 
ity and has high dielectric strength. 


COMPONENTS 


GLIDE-STOP DEVICE for high-speed passenger 
elevators permits the car to travel at "cruising" 
speed until it reaches a point 20 in. from a de- 
sired stopping point. Vertical magnets on top of 
the car act as automatic controls to bring about 
a smooth, gradual stop. 


MIDGET RECTIFIERS measuring less than 3/32 
in. on the OD deliver 300 microamp and handle up 
to25,000v. These selenium type Microstak units 
are well suited for use in meter circuits. 


DOOR OPENERS, which are operated pneumati- 

cally but controlled electronically by radiant heat 
from the human body, have re- 
cently been perfected. Heart of 
the control circuit is an extremely 
small thermister, the size ofa pin 
head. Actually this element is a 
pair of coated conductors. 


CHECK VALUES for hydraulic and pneumatic 
systems are claimed to be leakproof, as well as 
quick-operating. A synthetic rubber "O" ring 
between the conical surfaces on the poppet and 
valve housing does the sealing. Apparent advan- 
tages of the rubber ring are that it absorbs most 
of the closing shock, compensates for misa- 
lignment and reduces seat wear. 
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SPEED CONTROLS for electric motors up to 
1 1/2 hpconsist of a variable-voltage auto trans- 
former for the armature circuit and a selenium 
rectifier for supplying constant d-c to the shunt 
field. Equipment for a 3/4-hp motor is a panel 
a foot square and about an inch deep. Control is 
effective from zero to maximum speed. 


SHELF LIFE of storage batteries can be upped 

about 50 percent bya simple substitution of cal- 

cium for antimony as the hardening agent in the 
grid and postalloy. Actuallyit is 
the absence of antimony that re- 
duces the self-discharge of the 
negative plate; the calcium acts 
merely as a stiffening agent to 
keep the lead grid together. 


TESTING 


VACUUM GAGE with a five-position switching 
attachment provides a half-second, direct-read- 
ing response. Matched gage tubes make it un- 
necessary to readjust the instrument between 
readings. Scale graduations span range from 
1,000 microns of mercury down to a perfect 
vacuum. Gage is suited for use in pressurized 
control systems. 


ELECTRONIC EYES of atelevision camera make 

possible the examination of minute particle 

movements otherwise not visible 

through a microscope. Heart of 

the camera is a small Vidicon 

pickup tube that is made sensi- 

tive to a narrow band of wave- 

‘ lengths. Extension of this tech- 

nique will broaden the range of a microscope's 

visioninto the infra-red and ultra-violet regions. 
Image is projected on a standard receiver. 


MOBILE TEST STAND is set upto produce tem- 
peratures ranging from -70 to +230F. Compact 
unit uses metho-ethanol refrigerant and has flex- 
ible conductors for power and water supply. 


GEIGER-COUNTER EQUIPMENT for measuring 
the thickness of tin coating on iron or steel checks 
one side of a sheet at a time or both sides simul- 
taneously. Radiation from a high-intensity X-ray 
tube is directed onto the plated sheet and the 
emerging radiation measured. 


ELECTRONIC RECORDER features a range con- 
tinuously adjustable over a 20 tol ratio anda 
(continued on page 9 ) 
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Another new development using 


B. F. Goodrich Chemical Company raw materials 


NEW IDEA 


—a re-usable 
Hycar 
GASKET! 


! 
“Rs 


y 


| fe 
a4 


Oil filter by PurOlator 

Products, Inc., Rahway, N. J. _ 
B. F. Goodrich Chemical Go ~ 
does not manufacture this gasket. 

We supply raw material, only. 


DEA-MEN are always finding 

some new sales-making use for 
Hycar—like the gasket for a new 
type oil filter pictured here. 
Because of Hycar’s many advan- 
tages over materials foi .nerly used, 
this gasket can be used over and 
over—whenever the filter is 
replaced. Permanenry of seal and 
retention of oil are assured ! 

For use in parts that must with- 
stand oil, gasoline and other 
deteriorating fluids, Hycar can 
be compounded to provide low 
absorption. Yet, it remains prac- 
tically unchanged in hardness, 
elongation and tensile strength 


even after prolonged exposure. 

Excellent resistance to cold 
flow and compression set are 
characteristic of Hycar compounds. 
They exhibit good flex-life and 
have extreme resistance to oxi- 
dation and aging. 

What Hycar does for this gasket 
may give you an idea for improving 
or developing a product. Any one, 
or combination of Hycar’s advan- 
tages—resistance to oil, gas, heat 
and cold, weather and wear—may 
be just what you need. We make 
no finished products—supply raw 
materials only. But our staff is always 
ready to help you with technical 


service. Just write Dept. HL-2, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, O. 
Cable address: Goodchemco. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 





Need extreme temperature resistance? 
Hycar has it— plus abrasion resistance 


and more edvantages 


Hycar 


Re Os rang 


American Rufher 














GEON polyvinyl materiais © HYCAR American rubber © GOOD-RITE chemicals and plastici 


Propuct ENGINEERING 





Marcu, 1951 





zero suppression variable over more than twice 
the maximum range. A few millivolts can be 
spreadacross full chart width, thus giving wide 
scale graduations for a desired range. 


AIR-JET LUBRICATION is being applied to both 
high speed rotating spindles and flat sliding 
members. Spindle speed of 150, - 
000 rpm is obtainable and ex- 
periments are being made with 
units turning at 200,000 rpm. A 
7 1/2-ton block of steel can be 
floated on air and easily pushed. 


VERSATILE CHRONOSCOPE has eight scale 
ranges - sixinthe bracket upto 300 millisec and 
the remaining two up to one and three seconds, 
respectively. Operation is by partially discharg- 
ing a capacitor across a self-balancing potenti- 
ometer. Accuracy is plus or minus cne percent. 


COMPACT DYNAMOMETER measures torque 
developed by prime movers rated from 1/2 to 10 
hp. Design of the one-foot cube instrument is 
based on the use of magnetic particle coupling. 
Speed calibration ranges from 1,500 to 6,000 
rpm; accuracy is to five percent of full load. 


PROCESSES 


SPINNING metal sheet into neutral shapes prior 
tohammer forming results intwofold economies. 
Several parts can be combined, thus eliminating 
welding or riveting; and staging dies used in final 
forming canbe simplified. Parts that are apt to 
wrinkle can thus be semi-shaped before they are 
givenfinalcontours. This procedure is recom- 
mended for large production runs only. 


NEUTRON BOMBARDMENT from a cyclotron 
gets a trick application printing photographs. 
After print paper is exposed to a negative, neu- 
trons make the silver coating in the photographic 
image radioactive. The radioactive coating, in 
turn, prints the picture on other pieces of paper. 


MOLYBDENUM PLATING on steel, recently ac- 
complished by researchers at Lafayette College 
and MIT, is one way to obiain a high-temperature 
metal at reduced materials cost, Process takes 
place in a vacuum at 2,010 F maximum. 


BLACK FINISH for carbon and low-chromium 
steels may be a good substitute for zinc and cad- 
mium as a rust preventive. No 
y current or baking is necessary, 


s S 4 

be merely immerse the part in the 
solution. Glossy finish appears 

« 


on smooth surfaces; a dull matte 

effect on sand-blasted areas. 
COLD EXTRUSION ofasteel transmission shaft 
results in a 50 percent saving of material. In 
three operations, a 14-in. bar is stretched to 22- 
in. Slight machining finishes the job. 


ALLOY DILUTION is low, generally less than 10 
percent when series-arc welding is usedin stain- 
less-clad assemblies or for surfacing. Elec- 
trodes are in series and the work is not a part 
of the low-current circuit, thus keeping penetra- 
tion of the weld relatively shallow. 


VACUUM ANNEALING appears to be the mosi 
promising method of treating titanium and zir- 
conium strip, tubing and wire. Heavy sections 
of both metals can be processedin salt baths or 
in air at 1,300 F without less of ductility. 





THIS MONTH’S COVER 


Centrifugal bearing test machine at the Research Laboratories of 
the General Motors Corp. used for experimentally determining the 
behavior of oil film and rolling contact bearings under a wide range 
of operating conditions. The bearings are loaded by the centrifugal 
force of eccentric disks and provision is made for measuring bearing 
friction, temperature rise, oil flow rate and journal position on bear- 
ings as large as 8 in. in diameter. The maximum load is 40,000 Ib 


and speeds as high as 20,000 rpm can be attained. 


Operation of 


edge loaded bearings with axes of shaft and bearing non-parallel 
may be studied by suitable setting of the eccentric disks. 
Kodachrome by Walter Farynk, GM Photographic Section. 
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@ EDMONTON, ALTA. 


ounsel Offered 


ON METAL PROBLEMS 


On January 1, 1951, National Production Author- 
ity Order M-14 respecting the consumption of 
primary nickel went into effect and subsequent 
amendments limit the applications for which 
nickel and its alloys may be used. 


Within these limitations, we shall continue to 
issue information on new developments and user 
experience with nickel-containing materials, as 
we believe that dissemination of technical data 
and service experience can help to promote the 
intelligent utilization of critical materials, so 
essential in these times. 


ATLANTA 3 COLUMAUS 8, OHIO KANSAS CITY 8, MO 
J. M. Tull Metal & Supply Co ms and Company, Inc Stee] Sales Corporation 
285 Marietta Street 51 Wil aes  veaeee 2201 Grand Avenue 
Tel. Alpine 3871 el. Klond 1623 Tel. Victor 7270 

BALTIMORE 5 LOS ANGELES 2) 
Whitehead scctal Product 
Company. Inc } ~ 
4300 Monument St Tel 
Tel. Eastern 3200 

Metal Goods Cos poration MILWAUKEE 9 
BUFFALO 2 Fel 5 Walt Steel Sales Corporation 
Whitehead Metal Products Acom ~ A+ 2400 West Cornell Street 
rt DETROIT 10 Tel. Hilltop 2-2020 
- Sales Corporation 
Tet. Cleveland 1475 Wesson Avenue MINNEAPOLIS 15 
CAMBRIDGE 39, MASS Tel. Tyler 6-3000 Steel Sales Corpora: ation 
Whitehead Metal Products EDMONTON, ALBERTA 
Wilkinson C enpany, Ltd 


dis Corporation 
ar Sp Road 1400 Sout h Alameda St 
ospect 0171 


Ibany 5! gall 
Tel Troubridoe ne 64680 4 
HARRISON, N. J 


CHICAGO 23 
Steel Sales Corporation ite he a Beet al Products 
3348 South Pulaski Road 
Tel. Bishop 17-7700 


CINCINNATI 29 
Williams and Company, Inc 
3231 Fredonia Avenue 
Tel. Capitol 3000 ’ aire 31 
CLEVELAND 14 INDIANAPOLIS 2 
Wiliams and Company, Inc Ste el Sales Corporatic on 
3700 Perkins Avenue 9 North Tilinois Street 
Tel. Utah 1-5000 Talbx pt 1506 


MONTREAL 1 
w 


Ap 
1000 Sc th at h Street 
Tel. Humboldt 5-5900 
HOUSTON 3 Yom pi Inc 


Meta! Good Cc ~ rea ion 


NEW HAVEN 13 


,urch Street 
Tel New “Haven 8-0275 
NEW ORLEANS 12 
Metal Goods Corporation 
432 Julia Street 
Tel. Canal 7373 





Pacific Metals Compans. “ td 


Bi artram. y eee ed 


Whitehead Metal Products 


e™ 
\ATLANTA 


“INCO” TECHNICAL SECTIONS 


on bl relating to alioys contain- 

& iil is own Connie the nearest Technical Field Section 

of INCO Development and Reseorch Division listed below: 
CANADIAN SECTION NEW ENGLAND SECTION 

25 King Street, West. 75 Pearl Street 

gorens ° x —_ a rd 3, Conn 

i-0 


Jartiord 
CENTRAL "ATLANTIC PITTSBURGH SECTION 
COAST SECTION ant ing 
7 Wall Street, Pittst h 19 Pa 
New xo k , Tel. Atlantic 1-9546 


CHICAGO ‘datioit® 0 st, Louis SECTION 
33 Michigan Ave : 
Shi cago 1 ml 
T Franklin 2-4030 





234 
Twin cimies ‘SECTION 
est ro Bank ; as. 
1 , Bin 


oETROI SECTION 
ene ral M tors Building 
Mi h 


EMPIRE STATE SECTION west COAST "SECTION 
yenesee Valle rust Bidg Petroleum Bidg., 
Roches ter 4,.N.¥ 
Tel. Locust 58384 


STOCK AND SERVICE CENTERS FOR “INCO” PRODUCTS 


The following are sources of supply for primary nickel for alloying purposes. Through casting specialists, they 
are prepored to offer technical service on the production of ferrous and non-ferrous castings containing nickel 


NEW YORK 14 
ee ad Meta 


SAN FRANCISCO 10 
ompany. In 3100 Ninetee 
Stree Miss 


om ~ ae 9 Lid 


} We 1 Tel. M 
Tel. Watkins 4- SEATTLE 4 
PHILADELPHIA . Soate Motels Compans 
r 758 A Ss 
bs mpar (~ : T nee 997 ‘ 
1955 Hunting Park Avenue 
Tel. Baldwin 9-2323 
PITTSBURGH 33 
and Ce mmpany. Ir 
yivania Avenue 
1-8600 


Company 


SYRACUSE 4 
a oeet al Product 


yh or Street 
e 3-015: 


650 East ‘ 4 
ST. LOUIS 10 Tel. Ad.oms 81( 
ation TORONTO 5 
4365 M. "Ree A 1 
Tel 255 


saat Ly ory + 
4 
wenpans Lid Metal Goods Corporation 
> 302 North Boston Street 
yous Tel. Tulsa 4-1175 
SAN plese 1 VARCOUNES B. C. 
Pacific tals Company, Lt nson Company, Ltd 
1533 ina a Street 190 We st Second Avenue 
F klin 9-5826 Tel. Fairmount 6101 











67 WALL STREET 
NEW YORK 5, N.Y. 
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LINK-BELT Ball and Roller Bearings smooth the path of power 





By any | 
standard . 


two-piece housing facilitates mounting assembly 


Mounting Link-Belt two-piece housing pillow blocks 
to your assembly is a quick, easy job. The dowel pin holes are 
tapped so that a standard threaded bolt can serve as a jack screw 


to raise the cap for installation. Then just slip the 


Ball and Roller Bearings 


adapter assembly onto the shaft and lock securely into position. 
There are many other Link-Belt design advantages. 


-BELT v: sis 6, Chicago 9 
Our bearing specialist near you will show you UK -BEtT COMPANY: Indianapolis a = 
: , ‘ Philadelphia 40, Atlanta, Houston 1, Minneapolis $, 
. San Francisco 24, Los Angeles 33, Seattle 4, Toronto 
' nie them efiicie - , 
how to apply them efficiently to your application. And you'll find  Gesiein diem items Gite. tenis Gans 
Store d Distributo c al cities 12,2 
complete engineering information in Data Book 2550. i lati nt ” 
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NOW- more VERSATILE THAN EVER 
‘to meet more of your design needs! 


Baer 


Simplest, 
stepless adjustable speed directly 
from a-c power is with the General 


lowest-cost way to get 


Electric Type ACA motor. Now-—-to 
increase its already inherent versa- 
tility—-new optional features and 
modifications have been developed, 
enabling it to meet even more of 
your specialized design needs. They 
include standard gear unit for low 
adjustable speed, Warner magnetic 
brake, pilot motor for remote con- 
trol, simplified control without speed- 
regulating secondary resistors, and 
fixed-speed pre-setter—mechanical 
or electrical—with trip-slowdown 


ADJUSTABLE 
- SPEED 


MOTORS 


provision. All but the control are 
motor-mounted. 


New applications for the ACA mo 
tor with speed pre-setter, for ex 
ample, include offset printing presses, 
bindery machines, planer-feed-roll 
drives, punch presses, fan drives, 
can-sealing machines, conveyor 
drives, mixers, and many others. For 
any specific design application you 
may have in mind, more data will be 
supplied gladly. Meanwhile, send 
for Bulletin GEA-4883 on ACA mo 
tors. Apparatus Dept., General Elec- 
tric Company, Schenectady 5, N. Y. 


ACA gear-motor—A single, compact 
unit designed for low adjustable speed— 
is easily controlied remotely by a motor- 
mounted pilot motor. Here, three ACA 
gear-motors drive a junior bleach range 
in a textile mili, 


D-c magnetic stopping brake is added 
to 10-hp ACA motor driving a flatbed 
letterpress. Motor starter is in upper case. 
Excitation panel in lower case provides 
adjustable stopping torque for brake. All 
control is press-mounted. 


Speed pre-setter, on this 3-hp ACA motor 
driving an offset press, automotically 
trips and slows motor in case of faulty 
feed. After feed has been adjusted and 
trip lever reset, press quickly accelerates 
to pre-set speed automatically. 


GENERAL @@ ELECTRIC 
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PORTABLES ON PARADE! 


Handy review of 
measuring instruments 


Now General Electric makes it 

easier for you to select the measur 

ing instruments you need for field- 

testing products, for research work, 

and for checking your machines’ 
performance. Here, in one comprehensive new 48-page book, 
is a condensed guide to all G-E portable instruments for a-c 
and d-c measurerents. Contents, arranged for easy reference, 
give full information on each type, including uses, accuracies, 
dimensions, scale-marking data, construction details, and list 
prices. See Bulletin GEA-1784. 


STANDARD- OR 
POCKET-SIZE! 


Surface roughness scales 


Assure the uniformity of ma- 

chined surfaces, especially on 

parts made by several sub- 

contractors or different plant 

departments, by means of Gen- 

eral Electric surface roughness scales. A quick, easy way for 
machine operators and inspectors to check surface finish by 
sight and feel, it eliminates unnecessarily fine finishes, reduces 
rejects due to insufficient finishing. Available, in addition to 
the standard set shown (see Bulletin GEC-572), is a pocket- 
size version (see Bulletin GEC-311). 


FOR USE ANYWHERE 


Fractional-hp 
manual switches 


Here’s a small, compact switch—as simple 

as the one that snaps on your home lights 

that incorporates long-life, easy-installa- 

tion features most wanted by industrial 

users. It’s General Electric’s hand-oper- 

ated motor-starting switch for fhp motors, made for mounting 

on or near all types of machines, for use practically anywhere. 

Enclosures include general-purpose, dust-tight, water-tight 

types, plus types for hazardous areas. Thermostatic bi-metallic 

strip and heater provide positive overload protection. See 
Bulletin GEA-2234 


PRODUCT 
/ HIGHLIGHTS 


When push-buttons are “built-in” — 
Specify 
G-E UNITS FRORK A WIDE RANGE 


Remember this when your product design calls for just the right 
“built-in” finishing touch: General Electric makes a push-button 
unit for almost every purpose! Available are general-purpose and 
oiltight units, standard-duty and heavy-duty types, front-con- 
nected and back-connected wiring, and extra-long, mushroom-type 
or illuminated buttons. To widen your possible combinations, you 
can choose from sir.gle- or double-pole units, single- or double- 
throw contacts, and a variety of selector switches, indicating lights, 
and interchangeable nameplates. See Bulletin GEA-4254. 


Single-pole, double-throw, gen- 
erol-purpose push-button unit 


Singie-pole, double-throw, oil- 


tight push-button unit 





p---- = 


Singie-pole, double-throw, gen- 
eral-purpose selector switch 


Heavy-duty indicating-light unit 
with built-in resistor 





General Electric Company, Section 668-87 
Apperatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 
@ for reference purposes 
& in connection with immediate projects 
(2 GEA-1784 Portable instruments 
(C0 GEA-2234 Manual fhp switches 
(CD GEA-4254 Push-button units 
C1) GEA-4883 ACA motors 
C) GEC-311 Pocket roughness scales 
C GEC-572 = Standard roughness scoles 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric’ for 
machinery manufacturers in the General Electric section. 


Compeny 
Street 
City 
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THE MALLORY 
MOTOR VOLTAGE 
CHANGE SWITCH 


Stator contacts are phosphor bronze, 
silver-plated... insuring constant con- 
tact tension and maximum electrical 
conductivity. Rotor contact slugs are 
brass, silver-plated. High grade pheno- 
lic stator and rotor insure maximum 
mechanical strength. Standard shaft is 
milled to fit 5¢4"" open ended wrench. 
Shaft end may be machined to speci- 
fications. Requires only one setting 
at time of original installation of 


the motor. 


Television Tuners, 


Mallory Voltage Change 
Switch Adds Versatility 
To Electric Motors 


The Mallory motor voltage change switch is a simple, effective 
device which makes possible the universal application of elec- 
tric motors. 


The switch connects two field windings in parallel for 110 volt 
operation, and in series for 220 volt operation. It is ruggedly 
constructed, is capable of withstanding motor vibration and is 
equipped with junction terminals. It permits standardization 
on a single line of motors, reducing both production and inven- 
tory problems and eliminates a field replacement headache by 
fitting one standard motor to the requirements of two differ- 
ent applications. 


That’s service beyond the sale! 


Mallory’s electrical know-how is at your dispo: =]. What Mellory 


has done for others can be done for you. 


Special Switches, Controls and Resistors 





P.R. MALLORY & CO. inc. 


TI 
Electrochemical Products 
Capacitors Rectifiers 


R. MALLORY & CO., Inc 


-, INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 


Tuners } ibrators 


Mercury Dry Batteries 





Metallurgical Products 
Contacts Special Metals 
Welding Materials 
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Speed reduction problem? 
Is it Ratio? Space? Shock? Overload? 


OR the right speed reducer engineered to match 

your exact conditions, your best ber is Link-Belt 

No one speed reducer solves Link-Belt builds all three—Gearmotors, Herring 

bones, Worms. When a Link-Belt power transmission 

every reduction problem. engineer analyzes your problem, he isn't tempted to 
Thal’s Why LINK-BELT fit his recommendation to a limited line 


You can also be sure that the Link-Belt unit rec- 


Builds All THREE. ommended is engineered and built for tough operat- 
— 


ing conditi« Ns And ethciency in power transmission 
is matched by flexibility in application! 





On Worm Gear 
Drives 
write for 
Book 2324 


Link-Belt 1 hp Gearmotor, co iently ted rotes a Conveyor section of a railroad tie doweling machine driven by 


revolving plate disc used in manufacturing tin cans. Note also @ compact Link-Belt 2 hp Gearmotor through on enclosed Link- 
Link-Belt Roller Chain and Roller Bearing Flanged Block. Belt Precision Stee! Roller Chain Drive. 





ENCLOSED **** GEAR DRIVES 


LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). Offices, Factory Branch Stores and Distributors io Principal Cities. 
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Katon 
Permanent Mold 
Gray Iron 
Castings 





DOMESTIC APPLIANCE 
PARTS 


Free machinability 

Uniform structure throughout the casting 
Good tensile strength 

Freedom from growth and segregation 
Ability to take a high surface finish 





EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


& PRODUCTS: Sodium Cooled, Poppet, and Free Valves ®Tappets ® Hydraulic Valve Lifters ® Valve Seat Inserts * Jet 
Engine Parts ®Rotor Pumps ® Motor Truck Axles ® Permanent Mold Gray Iron Castings ® Heater-Defroster Units * Snap Rings 
Springtites *Spring Washers * Cold Drawn Steel *Stampings *Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 
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Need an 
‘‘Information Center’ 
in your plant?... 











Every production machine you use 
can be made to “report to headquar- 
ters”... by flashing figures a few feet 
or many miles to Veeder-Root Mag- 
netic Counters group-mounted on a 
central board. 

And every machine or product you 


Montreal, Canada + 
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Dundee, Scotland 





make can be made to count for more... 
both for you and your customers... by 
Veeder-Root Counters built-in as orig- 
inal equipment. Find out how. Write: 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 


* Offices and Agents in Principal Cities 





WIRE GETS 
a NEW winter wercoat 


Cables with a new VINYLITE Plastic jacketing compound 
are now protected from abuses such as wind-whipping 

and slapping, even under icy conditions. The new VINYLITE 
compound puts an end to such problems by staying 

flexible and impact-resistant even at temperatures 
approaching minus 60 deg. C. 

It’s a natural, of course, as jacketing material for cables 
used in cold climates .. . as it is for the exterior power jeads 
of electrically rotated TV antennas. 

This weather resistant jacket provides the vitally 
important properties common to all VINYLITE Plastic 
insulating compounds, including excellent electrical 
resistance, plus resistance to water, mildew, oils, greases, 
alkalies, and most strong acids. Many of these materials 
come in a wide range of colors. They extrude io a high gloss, 
with thin walls that economize on space. 

For information on wire and cable of many types 
insulated with VINYLITE Brand Plastics, and a list of repre- 
sentative suppliers, writs today to Dept. JT- 10. 


SAFETY FIRST is assured with these water- 
and chemical-resistant work gloves —tough, 
flexible, and impervious because they re 
coated with VINYLITE Resin dispersions. 
Excellent for industrial, farm, and sports use, 


CURRENT EVENTS. Boatsmen quickly find 
current speed and direction with these “Cur 
rentographs’ of VINYLITE Rigid Sheets. Sale 
water, oils, greases, chemicals, can't harm 
them. They're sturdy, dimensionally stable 


GOOD CONNECTIONS. Flexible shock proof 
insulators for battery and test-wire clips are 
economically made of VINYLITE Plastic 
molding compounds. They resist acids, oils, 
other chemicals and withstand long, hard 


and children’s play, ther're by Plasticore 
Glove Co., 1226 N, 4th St., Milwaukee, Wis 


use. Produced by Mueller Electric Co., 1583 
E. 31st Street, Cleveland, Ohio. 


despite temperature changes. By Allegheny 
Plastics, Inc., Sewickley, Pa 








TO WIRE MANUFACTURERS 


Bakelite Division is also offering 
new high-temperature insulating 
compounds with UL approval for 
operation at plus 80, 90, and 105 
deg.C. Premium quality compounds 
at a regular price, their smooth sur- 
face, free-stripping ability, and high 
linear extrudability recommend 
them highly for radio hookup wire, 
lamp ballast wire, lamp holder leads, 
and machinery wiring. Write for 
Kabelitems Nos. 49 and 50. 


inylite 
PLASTICS 





veace SJ) 


BAKELITE DIVISION 


Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 
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SLIP- 
SLAP- 
SHOCK- 


Silverstreak Silent Chain does 
the job with a single strand — 
eliminating the dangers that 
come with one or more belts in 
@ group carrying more than 





their share of the lood 








PROOF 
PROOF 
PROOF 




















Husky Silverstreck metal link 








construction combines the abil- 
ity to corry heavy overloads 
with the resilience that really 
absorbs shock. 


Get Full RPM Transmission 
With LINK-BELT Silverstreak 
Silent Chain Drives 


Yes, get the amazing, trouble-free efficiency of 
98.2%. A standard of operation that continues 
throughout the long, long life of the drive. More 
than this — every rating and design is backed by a 
record of proven performance. And every chain is 
engineered for the job. You conserve space, too — 


LINK 


“Pull” is distributed equally across Silver 
streak Silent Chain. No possibility of uneven 
running—slapping 


Silverstreak Silent Chain doesn't rely on ten 
sion to gei pulling power — chain meshes 
with teeth—gives POSITIVE drive 
for slip. 


no chance 





for Link-Belt Silverstreak Silent Chain Drives 
operate efficiently on short centers. Ratios as high 
as 10 to 1 are commonly used 

Little wonder, then, that so many concerns to 
whom top operation efficiency and rugged depend 
ability are a must, standardize with Link-Belr 
Silverstreak Silent Chain Drives 


LINK-BELT COMPANY, Chicago 9, Indianapolis 6, Phil- 
adelphia 40, Atlanta, Houston 1, Minneapolis 5, San 
Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, 
Johannesburg. Offices in principal cities. 


BELT 


SILVERSTREAK SILENT CHAIN DRIVES 
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IF YOU’RE LOOKING FOR 


Positive Pumping Performance 


. +. then look over the Fairbanks-Morse Rotary Pump line. These 





positive-displacement pumps assure a steady flow of any free- 
flowing liquid . . . minimize vibration and shock . . . assure long, 
low-cost service. 

Only two parts move . . . a precision-cut rotor and pinion gear. 
There are no complicated parts to cause trouble or require frequent 
adjustment or maintenance. Capacities range from 1.3 to 450 g.p.m. 


... sizes from ? 


s to 5 inches. You'll find a Fairbanks-Morse Rotary 
Pump the ideal answer to any design prob- 
lem involving positive pumping of free- 
flowing liquids. 






This cross-section clearly illustrates the only 
two moving parts that import the positive 
pumping action of Fairbanks-Morse Rotary 
Pumps. 





oe 


A NAME WORTH 


OR, MULTI-STAGE BENEFITS FROM A 


Single Stage Pump 


... then look over Fairbanks-Morse Westco Turbine type 





pumps. A Westco is the one pump that gives you multi- 
stage benefits from a single stage pump . . . that reduces 
operating and maintenance costs through balanced im- 
pellers and replaceable liners . . . that handles widely vary- 
ing heads with little loss of capacity with no change in 
operating speed .. . that minimizes vapor locking. If you 
need these advantages in your desigas, then you need 
Westco. Sizes from 1 to 200 g.p.m. 


Other Fairbanks-Morse Pumps include: 


ANS 


Ox 


“aT * 6.9 * © ® oer 







IF IT’S A 


Matter of Record... 


If the matter of automatic recording of weights . . . if accurate auto- 





matic control of batching, processing, materials handling or produc- 


tion machinery are required essentials of your designs, check the 






possibilities of Fairbanks-Morse Printomatic Weighers. 






These lastingly accurate weighing instruments record weights auto- 






matically .. . assure accurate permanent records. They can, through 





the use of electronics, accurately control machines or proportioning 






equipment. They can be fitted in as an essen- 







tial part of a production or materials han- 
dling line . . . control material flows. For any 






operation involving automatic weighing or 






materials control, it will pay you to check 






Printomatic. 







' 
ee & 
 . REMEMBERING 


= IF IT’S A 


Marrer of Weight 


the complete line of Fairbanks-Morse Scales provides an eco- 









“ 








nomical answer to any weighing problem. Beam and dial scales 





P in a wide variety of types and capacities . . . truck scales... 
Hopper Scale hopper scales . . . railroad track scales . . . and special service 
scales ... fit any weighing requirement. Fairbanks-Morse Scales 






or component scale parts can be supplied to fit right into your 










equipment for weight or control opera- 
—— 






tions. A Fairbanks-Morse weighing ex- 
pert will be happy to work with you on 






any scale problem. 










m7 


Weigh Can Scal 


-- YOU WANT THIS ROTOR DESIGN... 


y Mts Cogperspun! 


If you buy or use motors, chances are that 
most of them are of the polyphase squirrel 
cage type —the most widely used class of 
integral horsepower motors made — for sus- 
tained heavy-duty drives in almost every class of service. 

In rotor design, such service separates the good from 
the poor —and highlights your need for Fairbanks- 
Morse motors with Copperspun rotors, made through 
an exclusive centrifugal casting procedure developed by 
Fairbanks-Morse. 

For in Copperspun rotors, you get the benefits of su- 
perior electrical characteristics — pius a design that is 
mechanically stronger for withstanding the most severe 
working conditions. 





A 


| oe A 
A NAME WoRTH 


FOR POLYPHASE SQUIRREL-CAGE MOTORS 


with Cogperspun Rotors! 


Here are a few in the complete fairbanks-Morse line 


GENERAL PURPOSE, drip-proof 
motors mountable in any position 7 
with full protection against flying 
chips, falling particles, dripping liq- 


vids, etc 


AXIAL AIR-GAP MOTORS: 
Averaging 30% lighter and 40% 
shorter overall—with flywheel effect 
three times that of corresponding rat- 
ings of conventional motors. Add to 
Gppecrance, decrease size and 
weight of any driven machine. Meet 
oll AIEE and NEMA standards 


TOTALLY ENCLOSED FAN- 
COOLED motors operate econom- 
ically, safely under adverse condi- 
tions, including corrosive gas, vapors, 
steam or where metullic particles, 
abrasive dust end or other materials 
ore in the air. Available with Un- 
derwriters labels for use in Class 2, 
Group G hazardous locations. 





FOR THESE EXCLUSIVE ADVANTAGES 


Compare! 


The Fairbarks-Morse Copperspun rotor de- 
sign shows up at its best under comparison. 
It contrasts the mechanical strength and su- 
perior electrical characteristics of copper — 
against the poorer showing of aluminum and 
other white metal alloys. It contrasts new 
standards for uniformity and strength made 
possible through its precisely controlled cen- 
trifugal casting —against the results obtain- 
able through standard, even old-fashioned, 
manufacturing procedures. 

Finally, comparison drives home the vir- 
tues of indestructibility, homogeneity and 
high electrical efficiency. That means more 
satisfactory operation of motors with the 
Fairbanks-Morse Copperspun rotor. 


at 
REMEMBERING 


THESE ARE Your 


¥ ai RBANKS-MorsE 
GALES CENTERS 


ATLANTA 3, GEORGIA 
760 Lee St., S. W. 
Amburst 7701 


BALTIMORE 18, MD. 
659 E. 25th St 
Belmont 5258 


BIRMINGHAM 1, ALA. 
626 N. Ninth St. Zone 4 
36546 


BOSTON 10, MASS. 
178 Atlantic Avenue 
LA3- 3600 

BUFFALO 3, N. Y. 

33 Franklin St. 
Lin. 4210 


CHARLOTTE 2, N. C 
Liberty Life Bidg. 
Room 605 
62893 

CHICAGO 5, ILLINOIS 
1550 S. State St. 
HA 7-7100 

CINCINNATI 2, OHIO 
49 Central Avenve 
Main 3010 

CLEVELAND 14, OHIO 
3000 W. 117th St 
Clearwater 1-3300 

COLUMBUS 8, OHIO 
1034 Goodale Bivd. 
Weilnut 6581 


ONLY 


COPPERSPUN 


ROTOR 


OFFERS THESE 
ADVANTAGES: 





better 


quality 


A truly one-piece indestructible copper 
rotor winding. 


Withstands higher temperatures: (melting point 2,000 
F. for Copper, 1,100° F. for Aluminum) 


High electrical and thermal conductivity. 
Dense, uniform grain structure 


Separately mounted fans: permitting complete overall 
machining, 
balance 


control, better dynamic 





DALLAS 2, TEXAS 
1713 N. Market Street 
Central 4347 

DENVER 2, COLO. 

1500 17th Street 
Tabor 6241 

DES MOINES 17, |IOWA 
2017 Dean Avenve 
44913 

DETROIT 13, MICHIGAN 


11110 East Warren Ave. 


Valley 1-7100 
DULUTH 2, MINN. 
Boord of Trade Bidg. 


HOUSTON 13, TEXAS 
5521 Navigation Bivd. 


Wayside 2159-—iLD 506) 


INDIANAPOLIS 2, IND. 
1499 N. Harding St. 
Franklin 3684 

JACKSONVILLE 6, FLA. 
930 East Adams St. 
5-6473 

KANSAS CITY 7, MO. 
1300 Liberty Street 
Victor 6474 

LOS ANGELES 11, CALIF. 
4535 S. Soto Street 
Jefferson 8151 

LOUISVILLE 8, KY. 
2008 So. Brook St. 
Kathoun 1469 


MEMPHIS 7, TENN 
676 Jefferson Ave. 
51614 


MILWAUKEE 3, WIS. 
404 N. Plankinton 
Daly 8-0180 


MINNEAPOLIS 15, MINN. 


417 S. Fourth Street 
Main 4353 


NEW ORLEANS 13, LA. 
1000 St. Charles Ave. 
Raymond 3115 


NEW YORK 4, N. Y. 
80 Broad St. 
Henover 2-7470 


OMAHA 6, NEBRASKA 
902 Harney St. 
Atlantic 3122 


PHILADELPHIA 8, PA. 
401 N. Broad St. 
Wal. 2-4100 


PITTSBURGH 24, PA. 
4301 Main Street 
Schenley 1-3123 


PORTLAND 14, OREGON 
105 S. E. Taylor St. 
East 0131 


PROVIDENCE 3, R. I. 
187 Pine Street 


ST. LOUIS 2, MO. 
217 South Eighth St. 
Chestnut 7483 


ST. PAUL 1, MINN. 
220-26 E. Fifth Street 
Garfield 4335 


SALT LAKE CITY 1, UTAH 
153 W. Second South St. 
32108 


SAN FRANCISCO 7, CALIF. 
630 Third Street 
Exbrook 25855 


SEATTLE 99, WASH. 
Salmon Boy Terminal 
Alden 6600 


STUTTGART, ARK 
403 South Main St. 
185 


TULSA 3, OKLA. 
1335 Hunt Bidg 
38231 


WASHINGTON 5, D0. C 
1000 Vermont Ave 
District 6694 


FAIRBANKS-MORSE de MEXICO S. A 
Baideras 1445, Mexico 1, D. F. Mexico 
10-06 74 


N.W 


Export Division 
NEW YORK 4, N. Y 
80 Brood Street — Hon 2-7470 





Murderous shock duty is imposed on the 
motor on this log barker. Conventional cast 
motors broke shafts, feet, brackets. The steel 
frame Life-Line stands up . . . has reduced 
outages to zero... saved costly replacement. 


FOR THE BEST DESIGN 


USE ite Line 





=— 


ew 
wakg 


Other makes of starters, pre- 
viously tried, couldn't “stand 
the gaff" on this cinder block- 
making machine. Here, where 
vibration is severe, standard 
Life-Linestarters performed 
without fail. Operation requires 
opening and closing of starter 
over 240 times every hour. 
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Jared ? 


These two 
can take slam-bang abuse 


Propuct ENGINEERING 


How many times does your design call 
for something extra in a control...or a 
motor? Extra ability to withstand vibration, 
shock, physical impact, for example. Here’s 
a pair—matched in ability to meet these 
conditions. 

Take the Life-Linestarter.® Vibration or 
accidental impact does not cause false opera- 
tion with resultant contact pitting. That’s be- 
cause it employs an inverted, clapper-type de- 
sign in which a movable element is pulled 
against a stationary magnet. Contact opening 
does not depend on gravity. Positive kickout 
spring speeds operation. 


Now, the Life-Line motor. The severe stresses 
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of heavy loads which must be transmitted 
through the motor frame and feet are easily 
withstood by the Life-Line steel frame. There’s 
no distortion of laminations, What's more, 
steel adds strength without adding bulkiness. 
In fact, Life-Lines are as much as '4 smaller 
for the same frame size. You save space, 
weight; you gain strength. 

Remember it costs no more to get Life-Line 
performance. Specify this pair on your future 
designs. More information? Simply call your 
Westinghouse representative. He'll give you 
complete facts... help you with any problems, 
Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania, -21626 








“* BENDIX SGINFLEX 


ELECTRICAL CONNECTORS 


e Pressure Tight 

e Radio Quiet 

e Single-piece Inserts 
e Vibration-proof 

e Light Weight 


e High insulation 
Resistance 


e Easy Assembly 
and Disassembly 


e Fewer Parts than 
any other Connector 


e No additional 
solder required 


Gendiv 


The importance of a completely moisture- 
proof electrical connector can scarcely be 
exaggerated. But in addition to this impor- 
tant characteristic, there are a host of other 
exclusive features that make Bendix Scinflex 
connectors outstanding for dependable per- 
formance. For example, the use of Scinflex 
dielectric material, an exclusive Bendix 
development of outstanding stability, in- 
creases resistance to flash over and creepage. 
In temperature extremes, from —67°F. to 
+ 275°F. performance is remarkable. Dielec- 
tric strength is never less than 300 volts per 
mil. If you want more for your money in 
electrical connectors, be sure to specify Bendix 
Scinflex. Our sales department will be glad 
to furnish complete information on request. 
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SHELL 
High strength aluminum alloy 
. . « High resistance to corro- 
sion . . . with surface finish. 
CONTACTS 

High current capacity . . . Low 
voltage drop. 

SCINFLEX ONE-PIECE INSERT 
High dielectric strength . . . 
High insulation resistance. 





Conventional Way. This design died on the drawing boards, becouse 
the Deublin Company, Northbrook, Ill., found the simplified design, 
using Truvarc Rings, superior and more economical. 





How °2.41 was savep 


Materials saved 
decreased wall thickness of housing . 
eliminated bearing lock nut and washer 


Machine operations eliminated 
Bore, undercut, and top cap end of housing 
Locate cap on arbor, and chase threads 
Drill spanner wrench holes 
Cut thread on rotor for lock nut 
Mill slot in thread for tang on lock washer 
Drill spanner wrench holes in rotor 


Assembly operations eliminated 


Install lock washer, tighten lock nut, bend lug 
Assemble cap into housing 


TOTAL SAVINGS 











Visit the Truarc Exhibit, Booth 358, 
__at the IRE Radic Eng. Show, Grand 
i Palace, N. Y., March 19-22 





j WALDES 


=> TRUAR 


REG.U S&S. PAT. OFF 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC RETAINING RINGS ARE PROTECTED BY THE FOLLOWING PATENT HUMOESS 


U. BS. PATENTS 2.982.968; 2.470.020) 2,411,768 487,003, 2,487,002; 2,491,306 AND OTHER PATENTS FeNOINe 
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‘unit cost, 
y, Maintenance 


TRUARC BEVELED 
RETAINING RINGS 


TRUARC STANOARO 


Truare Way, Truorc Beveled Retaining Ring holds cap in ploce, takes 
up end ploy, locks entire assembly. Second Beveled Ring positions boll 
bearing on rotor. 2 standard Trvarc Rings position bearing and removable 
seal, eliminate shoulders, permit manufacture of housing from strong 
non-porous, easily machined brass tubing. Unit can be serviced in minutes 
simply by removing 2 Trvarc Rings. 


HE Deublin Union—a rotating joint for stear, air, or 

water—is simple, rugged, easy to service. 4 Waldes 
Truarc Rings hold entire unit together, permit simplified 
design, cut unit cost $2.41. 

Improve and simplify your own product design with Truarc 
Rings, and you too will cut costs. Wherever you use machined 
shoulders, nuts, bolts, snap rings, cotter pins, there's a Waldes 
Truarc Ring that does a better job of holding parts together. 

Truarc Rings are precision engineered. Quick and easy to 
assemble, disassemble. Always circular to give a never- 
failing grip. They can be used over and over again. 

Find out what Truarc Rings can do for you. Send your 
blueprints to Waldes Truarc engineers for individual atten- 
tion, without obligation. 


r A oe ee ee ee eee ee 


Waldes Kohinoor, Inc., 47-16 Austel Place P NO 33 
Long Island City 1, N. Y. 


Please send the new catalog on 
Waldes Truarc Retaining Rings. 


Nome. 
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Can this clue 
to quality be found 
AVE 





on your 
product ? 








PHILLIPS SCREWS, with their identifying X formed 
by the cross recess, are recognized on sight as a mark 
of quality in well built products. The general public 
knows that Phillips Cross-Recessed-Head Screws make 
he GS INR products stronger, better looking. 14 million readers of 
na The Saturday Evening Post are being told that when it 


comes to assurance of quality, X marks the spot. 





These screws cut driving time up to 5%, set up 





tighter, resist vibration. They are distinctively designed 
to give maximum strength of head, maximum driver 
Part of the series of 1: es : : . 

i ela Phe teccereggte strength. They eliminate driver skids and split screw 


Philips Screws appear- heads. Whether you use Phillips wood screws, machine 
ing in The Saturday ey ¥ “ ca . ; ee , 
= al nel screws or tapping screws, you build a better product 


and you save time, work, money. 


A PHILLIPS cosseecesseateod SEREWS 


x marks the spot... the mark of extra quality 


AMERICAN SCREW CO. * THE BLAKE & JOHNSON CO. * CAMCAR SCREW & MFG. CORP 
CENTRAL SCREW CO. * CONTINENTAL SCREW CO ° ELco TOOL & SCREW CORP 
GREAT LAKES SCREW CORP. * THE H. M. HARPER CO. * NATIONAL LOCK CO. * PARKER-KALON CORP 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO 
SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-SEECH CORP. 


FASTENERS °o 
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Know FOR ELECTRICAL INSULATION PARTS REQUIRING 
| Low Power Factor } Low Loss Factor 
Your 
‘ | High Resistivity 
Plastics | Dimensional Stability | Low Water Absorption 
Choose BAKELITE “Low-Loss” Phenolic Molding Materials 
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The BaKELITE line of plastics contains a group 
of Phenolic materials developed expressly for dif- 
ficult electrical insulating jobs. These superior 
materials offer custom molders and product de- 
signers the needed properties, electrical and me- 
chanical, for communications equipment, marine 
electrical parts, and automotive applications. 


RANGES OF VALUES 
FROM ELECTRICAL TESTS 
Dielectric Strength (D149-44) 
S/T Ye", volts/ mil 
Dielectric Strength (D149-44) 
S/S ¥%e”, volts/mil 
Volume Resistivity 
(D257-46), meg.-cms. 
Dielectric Constant (D150-477) 
60 cycles 
1,000 cycles 
1,600,000 cycles 
Power Factor (D150-47T) 
60 cycles 
1,000 cycles 
1,000,000 cycles 
Loss Factor (D150-47T) 
60 cycles 
1.000 cycles 
1,000,000 cycles 


RANGES OF VALUES 

FROM MECMANICAL TESTS 

Compressive Strength (D695-44), 15,000 to 
24,000 psi. Tensile Strength (D651-48) (%”), 
5,000 to 7,000 psi. Flexural Strength (D790-45T), 
9,000 to 12,000 psi. Modulus of Elasticity in Flex- 
ure (D790-45T), 25-35 x 10° psi. 


RANGES OF VALUES 
FROM MISCELLANEOUS TESTS 
Other property ranges of BAKELITE “Low Loss” 
Phenolics are as follows: Molded specific gravity, 
1.66 to 1.92; thermal coefficient of expansion, lin- 
ear per deg. C. (D696-44), 2 x 10°; heat distor- 
tion temperature (D648-45T), 230-350 deg. F.; 
water absorption (D570-42), per cent gain in 
weight, 0.01-0.07. 

Address inquiries to Dept. BR-10. 


300-400 
250-350 
106-108 
4.8-6.5 
4.6-5.5 
4.5-5.2 
0.01-0.07 
0.006-0.05 
0.005-0.02 
0.05-0.46 


6.03-0.28 
0.02-0.10 
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BM—262 NATURAL “LOW LOSS” MATERIAL 
Properly molded, it is the top quality 
low-loss phenolic. Requires 








BM—16981 NATURAL “LOW LOSS” MATERIAL 
Has exceptionally good electrical 
properties which are retained 





and 
turers Cesiring approval under MIL-P-14A 


a" 








The black counterpart of this material 
is BM-17080. 


BM—17748 NATURAL “LOW LOSS” MATERIAL 
Has greater moldability than either 


* BM-16981 or BM-262. Good electri- 


cal properties under moist service con- 
ditions. More stable dimensionally 
than most phenoli iding 

Typical uses: Coil forms, vacuum 
tube bases, condenser housings and re- 
sistors. 








Recommended to mold and 








BM—130t7 NATURAL “LOW LOSS” MATERIAL 
Has greatest moldability of ail mate- 
rials in the “low loss” group. Hes ex- 
cellent electrical insulating properties 
in general, aithough not i ded for 
high frequency service. Highly resist- 
ant to moisture. Dimensionally stable. 
Typical uses: For less exacting elec- 
trical service such as automotive igni- 


BAKELITE 


Phenolic 
PLASTICS 





BAKELITE DIVISION 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 





Faster Assemblies, too 


You can have Reliance 

Spring Lock Washers 

of the correct type and 
size. pre-assembled on the bolts 
or screws you use, saving the 
time required to assemble them 
They're called Eaton Springtites 
Write for bulletin S-49 


Strong She ulders 
in Seconds 


Reliance Snap Rings fit 

Pd into shallow grooves in 
shafts or bores, forming 

strong, long-wearing exter 

nal or internal shoulders without 
extensive, costly machining or 
waste of metal. Write for bulletin 


ay mel. 


EATON MANUFACTURING COMPANY is) RELIANCE DIVISION, MASSILLON, OHIO 


Sales Offices: New York, Cleveland. Detroit, Chicago, St. Louis, San Francisco, Montreal 
In Canada: Eaton Automotive Products, Ltd. London, Ontario 


prove to yourself 
the advantages of a 
heat treated helical 
coil washer... 


it’s the natural mechanicai action of 
Reliance Spring Lock Washers that 
keeps bolted assemblies ......- 


TIGHTER LONGER 


@ lay a Reliance Spring Lock Washer on a hard surface and 
try to flatten it. 


@ when that lock washer is compressed to flatness in a bolted 
assembly, the powerful reactive force—developed through care- 
fully-controlled heat treatment—which resists your flattening 
attempt exerts constant pressure under the nut or bolt head to 
keep the assembly tight. 


@ when parts become worn or the nut is backed off, the lock 
washer continues to function until it regains its original form. 


@ no other fastening device packs such powerful, highly-con- 
centrated reactive force in such compact form. This pressure is 
exerted on all engaged threads, not concentrated on one. 


@ no other fastening device has such a wide reactive range. 


@ no other fastening device provides the dependable, enduring 
bolt tightness you get by using Reliance Spring Lock Washers. 


@ keep this test in mind when you specify or order fastening 
devices. 


RELIANCE Déecxg 
LOCK WASHERS 





How to seal rough cas: and stamped parts 


Effective sealing of rough cast and stamped parts 
requires that the sealing material be compressible 
enough to (1) seal the irregularities common to 
stamped parts and (2) fill the pits in the face of the 
rough casting under bolting pressure light enough 
to avoid distorting the stamped cover. 

Shown in the above drawing is a typical rough cast 
and stamped joint. With lightweight stampings of 
this type, cork finds wide use. It compresses easily 
under the “peaks” of the stamping and at the same 
time has sufficient kickback under light pressures to 
fit snugly into the valleys, forming an effective seal. 

With heavier gauge stamped parts requiring higher 
bolting pressures, Armstrong’s Cork-and-Rubber 
Compositions may be used. These compositions are 
impervious to solvents, strong acids, or alkalies, pro- 
viding a seal that is comparable in fluid resistance 
to straight rubber compounds. 

Unlike straight rubber compounds, however, cork- 
and-rubber compositions decrease in volume under 
load. Compressed within its recommended range, a 
cork-and-rubber gasket wi!l not sideflow appreciably. 
Consequently, it will conform to the flange surface 
rather than attempt to slide off. Neither will such a 
gasket extrude under normal pressure, a consideration 
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where appearance of the finished unit is important. 

In the case of high pressure sealing against a light 
gauge edge, resistance to extreme shear is as important 
as conformation to surface irregularities. Here one 
of the harder Armstrong’s Rubber Compounds will 
provide an effective seal that minimizes the cutting 
action of raw metal edges. 

Where synthetic rubber or cork-and-rubber gasket 
quantities are to be large, and gasket size permits, it 
usually is more economical to design the flanges to 
accommodate lathe-cut rings. These may be square 
or rectangular in section. In other cases, square or 
rectangular section cork-and-rubber ribbon may be 
used to effect savings. Check with your Armstrong 
representative about sizes and lengths available 

For further information on gasket selection and 
design, call your Armstrong representative or refer 
to Armstrong’s Gasket Materials manual in Sweet's 
file for product designers. For a personal copy of 
this manual, write to the Armstrong Cork 
Company, Gaskets and Packings Department, @ 


7103 Arch Street, Lancaster, Pennsylvania 


ARMSTRONG'S Gasket Materials 
31 
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SPHERICAL BEARING 
ROD ENDS 


Shown at the right, are two Heim Unibal Spherical 
Bearing Rod Ends which transmit action through 
gearing of the main shaft and directly from crank to which 
it is connected to the operator lever of the carton transfer 
This is the mechanism which moves the expanded carton 
into position for insertion of package insert and vial into 


carton. 


In the lower photo at right, eight HEIM Spherical Bearing 
Rod Ends operate the circular feeding and folding mechan- 
ism on this machine used by Parke, Davis & Company. In 
each case, these HEIM Rod Ends transmit motion at varying 
H E | M angles, changes from a vertical to a horizontal plane or 
SPHERICAL vice versa. 
BEARING 


ROD END 


HEIM Spherical Bearings and Spherical Bearing Rod Ends are easily adapted to any 
mechanism for the transmission of motion at odd and varying angles. These standard 
size bearings and rod ends eliminate the necessity, in most instances, of specially 
machined parts which cost more and operate less efficiently. There is only one large 
ball rotating in bronze bearings. The shaft or stud passes through the ball which is 
bored to take standard diameters. Improve your linkage mechanism with HEIM 
Sphericai Bearing Rod Ends. 


Please write for complete HEIM catalog. 
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ELMER E. MILLS CORPORATION 


ER 


el nfg erp tiny 


2930 NORTH ASHLAND AVENUE + CHICAGO 13, ILLINOIS 
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CHAIN DRIVES 


Service records prove the unusual ability 


of Whitney Chain Drives cto deliver full 


rated horsepower day in, day out, with 


out turlure. To you, as a designer or user 
of equipment, this means time ind dol 
lars saved. Production goes up and stays 


up, while costs come down 


HERE'S WHY the rolling contact 
of tinely finished, alloy steel chain, mesh 
ing into accurate, cut tooth sprockets 
elin inate power loss because there is neo 
slippage or friction loss. They deliver 


constant power smoothly and efhciently 


In addition, they absorb shock loads 
And Whitney's alloy 


steel Construction assures exceptionally 


without breakage 


long operating life a vital point in 


keeping maintenance costs down 


.. Whitney Chain 


Drives simplify design problems. They 


But that’s not all 


can be operated on long or short centers 
without tension or excess bearing loads 

drive shafts clockwise or counter 
clockwise, simultaneously. They can be 
installed or taken off without 


dismantling shafts or bearings. 


4 


Pre 0 | 













And Remember Whitney Service 
In addition tothe service facilities of more 
than 140 Whitney Distributors, Whitney 
maintains a network of 15 Field Engi 
neering Offices, located throughout the 
country. The experience gained through 
more than 50 years of solving drive prob- 
lems is at your service. From the complete 
line of Roller, Silentand ConveyorChains, 
Whitney Engineers can recommend, 
without bias, the proper type of drive for 
your application...the chain drive which 
will give you the best service at lowest 
cost. Consult your nearest Whitney Field 
Othce or write us direct for catalog and 


complete information 


WHITNEY CHAIN COMPANY 


HAMILTON 


TREET, HARTFORD >ONN 
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46) LAMINATES News 


Applications for Generel Electric lation laminates that can be of  Copestenee to your business. 








How TV Ne from the EXTRA 





QUALITY of G-E PLASTICS LAMINATES 





COMPLETE LINE OF LAMINATES 


Generc’ Electric produces a com- 
plete line of plastics laminates—in- 
cluding sheets, tubes and rods—with 
cloth, paper, or special bases, or 
binders for a variety of applications 





Defense Production 


G-E Plastics 


Speed 


Television antennas perform more efficiently when 
insulators are fabricated from General Electric plas- 
tics laminated sheets. G-E fine-weave, fabric-base 
material has excellent punching and machining prop- 
erties. Its low moisture absorption makes it particu- 
larly valuable for antenna insulation. 

General Electric is one of the world’s largest pro- 
ducers and users of electrical equipment. G.E.’s 
years of research and experience in this field are your 
assurance of extra quality at no extra cost. 





ry 


Bec .. rudder bearings and thrust plates 
— of G-E plastics laminates offer superior resist- 
ance to impact loads in marine applications. They 
have also replaced other materials in heavy-duty 
steel rolling mills, giving greater bearing life, reduced 
friction, power savings. 


NEW! Send ten cents for new G-E 
Laminates Comparator—a quick, easy 
reference to different grades, character- 
istics, and uses of laminated materials 
Write Chemical Department, General 
Electric Co., Pittsfield, Massachusetts 


DEPENDABILITY THROUGH EXPERIENCE 


‘Sheets... Tubes... 


You can vour confider 


in 


Rods . . 


. Molded-Laminates . 


. Insulating Materials _ 





GENERAL @2 ELECTRIC 
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q BRIDGEPORT BRASS COMPANY 


_Copper ALLOY BULLETIN 














o y weedy, 
a MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA 


Good Tools and Methods Ease 
Machining of Copper, Bronze 


The broad use of copper, phosphor 
bronze and other high-copper alloys 
pose a problem to products, methods 
and tool engineers in the electronic 
field from a machinability standpoint 

Oxygen-free copper, for example, 
has one of the lowest machinability 
ratings of any of the copper products, 
yet precision dimensions and high fin- 
ishes are expected. At the same time, 
the mounting preparedness program 
calls for high production. 

On much of the eijectronic produc- 
tion, the use of sulphur in the coolant- 
lubricant is ruled aut due to its attack 
on the metal with subsequent discol- 
oration. Suiphur-free mineral oils and 
soluble oils are employed. Normally, 
when using a soiuble oil, the 20-1 ratio 
of water to the oil is cut to 10- or 15-1 
since lubrication is a greater factor 
than cooling with the lowered surface 
speeds and feeds used on copper and 
high-copper alloys 

Controlled Coolant Important 

Of utmost importance is a well-di- 
rected, heavy supply of cutting com- 
pound. Care must be taken to insure 
the stream hitting the tool and the 
work and not splashing off into space 
Sometimes a lower pressure will be the 
answer, as well as using two or more 
streams 

In drilling and tapping the cutting 
compounds should be so directed as to 
wash away the chips 

Carbides Reduce Problems 

The use of carbide tools is strongly 
advised not only from the standpoint 
of longer tool life and increased speeds 
and feeds but from the finish require- 
ments. They will more than pay for 
themselves in reduction of downtime 
and good results. 

Tungsten carbide does not “load” up 
as rapidly as tool steels when machin- 
ing copper. On highly ductile metals, 
rake angles of 2-8 degrees are nor- 
mally recommended with clearance 
angles of about 7 degrees. However 
these angles should be held to the low 
est point 


possible to give added 


Propuct ENGINEERING 


Marcu, 195] 


\\ 


Phosphor bronze terminals for micro-wave equip 
ment turned in Swiss screw machines 
strength to the cutting edge yet carry 
the chip away. Tools should be set on 
center or slightly above rather than 
below the centerline of the work. Too 
lar ze a radius will cause chattering and 
too small is likely to produce a thread- 

ed appearance 

Surface speeds of 200 to 300 feet 
per minute can be used depending on 
the depth of the cut. On finishing cuts 
care should be exercised in the amount 
of stock left for the finishing tool. Suf- 
ficient metal must be left to permit the 
tool to cut rather than drag the chip off. 


Hard-Chrome Plate Helpful 

Fast spiral drills, polished and hard 
chrome plated, give excellent results, 
especially from the standpoint of chips 
welding to the cutting edges 

Carbide inserts have also proved 
worthwhile in producing good finishes 
with drills. 

In chasing threads, cemented car- 
bide has also helped to improve tool 
life as well as finish and accuracy of 
threads. Some concerns have used 
high-speed chasers which have been 
chrome plated 

Much has been written on the choice 
of taps for copper and the high-copper, 
non-leaded alloys 


Polished Flutes Suggested 
Two things are pretty much agreed 
upon: polished flutes and chrome 
plate. Not only is welding reduced but 


the frictional load is diminished 





VORANDA COPPER AND BRASS LIMITED, MONTREAL 


On through holes, “gun” or “chip 
driver” taps are normally recom 
mended. On blind holes, except when 
there is sufficient clearance between 
the tap and the bottom, chip drivers 
should not be used. Either two or three 
or four flutes are normally selected 

Tap breakage can result from run- 
ning a tap too slowly or through dull- 
ness. Sharp taps are essential 

Machining of phosphor bronze rod 
for various terminal pins and connec 
tors of both male and female types in 
Swiss screw machines is generally 
done with cemented carbide tools 
High finish, concentricity and accuracy 
are normally required in these parts 


Flat Carbide Drills Used 

Surface speeds between 200 and 300 
fpm. are used. Flat drills of solid ca 
bide are generally preferred to twist or 
fast spiral drills. Finishes with flat 
drills usually are equivalent to a 
reamed hole on this small work 

In cutting copper and phosphor 
bronzes, rigidity of tools and machines 
is important to eliminat~ chatter and 
“hogging in” 
sional stability 

Cleanliness Essential for Plating 

The majority of parts in micro-wave 
Cleanli 


ness is about half the battle in obtain 


and to maintain dimen- 


equipment is silver plated 


ing an intimate bond between the base 
metal and the silver 

Many types of cutting compounds 
are difficult to remove thoroughly. It is 
advisable to consult cleaner supply 
houses on the best method to remove 
the specific coolant 

Not only does an unclean surface on 
the base metal lead to blistering, flak 
ing and peeling. but the plating baths 
may be contaminated 

Thorough rinsing after cleaning and 
plating is imperative. Failure to rins 
after plating may lead tostaining as will 
failure to dry the parts after rinsing 








WHATEVER YOUR BRAKING PROBLEM— 


TD A BRAKE Division 


STAFFED AND EQUIPPED 


As every progressive machine manufacturer knows, moderr 
brakes are a vital necessity—wherever rotation must be slowed 
down for a pre-determined period of time or brought to a full stop. 


While in some cases today’s emphasis on brakes is a relatively new 
development, TDA Brake Division offers nearly a half-century 
of mature experience in brake research, engineering and testing 
applicable to virtually every conceivable problem and product. 
TDA Brake Division's highly speciatized staff and fully equipped 
plant are completely set up to solve your specific braking prob- 
lem—from the smallest machine to the largest crane or winch. 
TDA Brakes combine such outstanding features as positive stop- 


ping ability, faster, smoother operation, and reduced maintenance. BEHIND THI * PLANT 


Contact TDA Brake Division today! Or, if you prefer, write for 


more detailed information. DESIGNING AND 
Each of These Fields Has Its Own Distinct Brake Problems! 
Centrifuges e Compressors e Conveyers ¢ Cranes e Cream separators ® Diesel hook-ups e Dry cleaning machinery 
Extractors @ Hoists ¢ Industrial electric trucks ¢ Lathes (automatic) ¢ Looms (textile) ¢ Lumber mill machinery 
Machine tools @ Materials handling equipment ¢ Motors @ Packaging machinery @ Paint mixers @ Press brakes 


Printing presses @ Rolling mills ¢ Shears © Warpers (textile) e Welding positioners « Winches @ Automotive 
Farm equipment e Earth moving equipment e Construction equipment e Public transportation 


IF ONE OF THEM IS YOURS, IT WILL PAY YOU TO 


TAKE If TO TDA BRAKE DIVISION! 
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THIS MODERN 


PLANT IS 


TO SOLVE vf 





e@ Every TDA brake model is run through 
exhaustive tests on brake dynamometers 
in this modern brake laboratory. Field 
tests are also performed on these rugged 
brakes under all operating conditions. 





range ogrmorr AS(S OO 


ToA BRAKE pivision 


e The TDA Brake Division plant, 
located at Ashtabula, Ohio, has every 
modern machine for the manufacture 
of all types and sizes of brakes. Highly 
skilled workers reflect TDA Brake 
Division's more than 40 years’ experi 
ence in the brake field. 


. ARS’ EXPERIENCE IN 
BUILDING BRAKES FOR EVERY INDUSTRIAL USE! 


TDA BRAKE DIVISION—DEPT. A 
ASHTABULA, OHIO 
Please mail brake information on these applications: e 


BRAKE S 


COMPANY : TDA BRAKE DIVISION 
Ashtabula, Ohio 
ADDRESS | The Timken-Detroit Axle Company 


Ivy ee a ee - ‘ ‘al 
c = tr Accepted | | Standard | a 


NAME TITLE _ 


TRADE MARK PEGISTEREO 
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Serrated, tapered cam in male 
component engages lip of fe- 
male. Panels are drawn tightly 
together when cam is turned by 
hex wrench, screwdriver, or any 
hand tool. 


Lightweight air transport ship- 
Ping containers, with Roto-Lock 
Fasteners, knock down quickly 
for easy return shipment. 


New 
Roto-Lock Fasteners 





Y UNITED STATES PLYWOOD CORPORATION 


Solve Demountable 





Panels of any material—equipped with the new Simmons 
Roto-Lock—can be fastened quickly and securely either 
at right angles or butt joint. No skill is required—just turn 
the tapered cam to lock, then turn again to unlock. Check 
these features of Roto-Lock... 


1. Roto-Lock exerts sufficient pressure to form airtight 
and watertight seal when gaskets are used between 
panels. Carries high-tension loads as well as heavy 
shear loads—providing a completely structural, insu- 
lated connection. 





. Recesses completely into panels—no protruding parts. 


. Will fasten in seriously misaligned conditions—locks in 
any semi-open position. 


. No springs or delicate mechanical parts which may 


This portable shelter is made of honeycomb panels de be affected by severe temperature conditions or field 
veloped by the U. S. Plywood Corporation. All panels 
are attached with 5 Roto-Lock Fasteners. Portable 


buildings are also being planned for alert hangars and - — as tot _« : : 
quiaunaess taneess tos Gites chet, Portable shelters, air freight and cold-storage shipping 


containers, walk-in coolers, demountable furniture, scaf- 
folding, and many other designs where demountability is 
desirable, are using this versatile fastener. All are illus- 
trated in our literature. Write for your copy today. 


service, 





Simmons Fastener Corporation Quick-tock.. 


1751 NORTH BROADWAY, ALBANY 1, N. Y. ( SPRING-LOCK 
ROTO-LOCK... 
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bronze worm 
gear blank 


bronze pump rotor 


14¢ i 7 5'2¢ 


bronze 
instrument dial 


6¢ bronze 


valve part 


bronze 
double gear 


s¢ d iron 
feeder roll 
plate bushing 
26¢ 8¢ “ 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
4] 
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.. . take, for instance, the engineering of a suitable small 
motor for American Optical Company’s M405 Universal 
Micro-Surfacer. This revolutionary optical machine, de- 
Signed to smooth-grind the concave surface of lenses, 
demanded most exacting specifications for the motor unit 
to be used in driving the diamond lap spindle. 


@ motor must be totally enclosed, to exclude dust and grind- 
g compounds. 


e motor myst be adaptable #6 ‘a machine bed, similar to a 
he bed. ’ 
ferances on center line to base dimension and all paraliel 
tracking surfaces must be held to an absolute minimum, for 
purposes of interchangeability. 
@ Parallelisms must be held to an afisolute minimum to insure a 
true running spindle. x 


@ Spindle must have absolute minigpum of endplay and runout. 


HOLT ZER-CABOT 


DIVISION OF NATIONAL PNEUMATIC CO. INC. 


BOSTON 19, MASSACHUSETTS 


OFFICES IN NEW YORK, PHILADELPHIA end CHICAGO 


Photo courtesy American Optical Company 


After thorough analysis and study of the problem, Holtzer- 
Cabot engineers designed a precision moter that not only 
met all customer requirements, but was prieed competitively. 


This Holtzer-Cabot motorized. unit, oe in various 
frequencies and voltages as well as in Direct Current, is 
now being used extensively. 


Our files are filled with success stories like this. The appli. 
cation solution described here is just one of inany examples 
of Holtzer-Cabot’s versatility and ability to meet customers’ 
most rigid specifications. Holtzer-Cabot motors range from 
1/2000 up to 1 H.P.; from 24,000 RPM to4b-revolution 
per day! 


GOT AN APPLICATION PROBLEM? 


If you have an application problem involving 
motors up to 1 H.P., turn to Holtzer-Cabot for the 
solution. We are eager to tackle the most difficult 
motor problem. Write for complete information. 


builders of fine electric motors for three-quarters of a century 
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FROM CIBA RESEARCH 


A new group of resins 

of the Ethoxyline class 

with outstanding 

properties for 

Bonding... Casting . . . Coating 








f 
RESINS 





Araldite Resins provide a wide range of practical application for simplifying fabricating methods and 
improving results. All of the Araldite Resins harden to form thermosetting compounds without evolution of 
water or volatile matter, and the general result is a resin of high resistance to corrosion with excep- 
tional adhesive properties toward metals, ceramics and other materials and high alkali and acid resistance. 





Li 
ARALDITE-AYPES | & XV" , ARALDITE TYPES 101 & 102°* ARALDITE CASTING RESIN B ARALDITE 985E 





Very high strengths. No pressure needed. 
Wide tolerances of hardening times and 
temperature. Adaptable to soldering 
technique by “flame curing”. Bonds well 
to glass, ceramics, aluminum, brass, etc. 


No volatile solvents. Sets in hermetically 
sealed places without shrinkage. Good 
adhesion to glass, metals and plastics. 
Sets af room temperature. Used as a 
china cement. 


Has been used for bonding glass- | Bakes with strong adhesion to metols, 
glass, glass-metal where lower | high elasticity and flex’dility. Unaffected 
curing temperatures than Type | | by alkalies, most acids and solvents. 
were required. non-toxic, odorless and tasteless used 
as linings for cans, collapsible tubes and 





*Adaptable to spraying, brushing, or 
dipping techniques. Unoffected by alka- 
lies, most acids and common solvents. 


**Sets without pressure ot room tempera- 
ture. Can be brushed, dipped or sprayed. 


corrosion resistant formulations for pro- 
tection of magnesium, castings, etc. 





Bonds heat resistant plastics for high 
strength. Type | is relatively inflexible 
and is less suitable for bonding cloth- 


Used os a casting resin with low shrink- 
age properties. Sets at room tempera- 
ture. 


Aresin with low shrinkage (0.5-2%) | Araldite 985E has successfully sealed 
Thermosetting High adhesive prop- | porous castings of Diesel engines and 
erties towards metol inserts. Very | similar castings in aluminum, magnesium, 


wood, cloth-metal than Type 101. good dielectric strength. High acid | steel, etc. 


° and alkali resistance. ( .7 ft. Ibs/in 
Similar to Type | but liquid form allows |**Has been used as an abrasion resistant, | |ZOD,) 


easier handling in some cases. alcohol and alkali resistant coating. 








High adhesion. Used in making inks for 
glass ond melamine plastics. Moisture 
resistance is high. 


When mixed with filler used as smooth- 
ing compounds for body work on alumi- 
num plane fusel: and on alumi 
busses. When filled with wood flour 
used as a shrinkless plastic wood for 
wood filling and finishing. 


Because Araldite Resins are produced in three easy-to-use 
commercial forms, the exceptional properties of these new 
but already extensively applied resins provide fabricators 
seeking new, improved, simplified, time-and-money saving 
bonding, casting and coating mediums, with exceptional 
opportunities to put their ideas to work. 





*Type XV can be used in impregnating 
ond the manufacture of low pressure 
laminates. 


*Type XV is readily adaptable to seal- 
ing of porous castings of aluminum, 
steel, etc. 

















* Araldite is Trade Mark of Ciba Company Inc 










SEND THIS COUPON .. . or write us on 
your company letterhead . . . for com- 
plete technical data on the physical 
properties and recommended procedures 
for the successful use of Araldite Resins 
for your own fabricating needs. 


CIBA COMPANY INC., Plastics Division 
627 Greenwich Street, New York 14, N. Y 








Piease send me without obligation the new Cibo Araldite Resins Technical Bulletin 
We ore particularly interested in data on Araldite Resins applications for 
Bonding [] Casting [] Coating [) 





look for 4 STRONG WGHT CASE 


National Iron Company did... and saved $8,000 You get greater capacity and service life with 
with this Westinghouse Speed Reducer installation Westinghouse Speed Reducers because they have: 
Taper-hardened helical gears for high efficiency 
and smooth quiet operation. 


The National Iron Company of Duluth, Minnesota, 
recently conceived a new idea for a conveyor belt 
drive—overhang the head pulley directly on the 
speed reducer. A total savings of $8,000 in equip- ‘ : < 
ment and installation time was made on this first A simple splash-type oil system for positive and 
ample lubrication. 


Roller bearings for permanent shaft alignment 
and minimum friction loss. 


iron-range application. 

Materializing the idea was simple. Selecting a speed Write today for the complete details as presented 
reducer that could stand the strain wasn’t. The over- pany bulletin _s 00 SR. Westinghouse Electric 
hung load was 28,800 pounds! A Westinghouse Corporation, P. O. Box 868, Pittsburgh 30, Penna. 
Type-WDH Speed Reducer with its rugged case cations 
construction was the answer. 


Tvpe-WDH Speed Reducer case is heavily ribbed to YOu CAN BE SURE.. lg rs 


provide extra strength at points of greatest stress. e 

Horizontal split construction provides easy accessi- es 

bility without disturbing the mounting or motor. 
oe 
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Now Available—New “Teflon” 
Coated Glass Fabrics 


tapes and laminates in experimental 
quantities. Outstandingly versatile new 
material for electrical, chemical and many 
other industries. Made from woven glass 
fabrics coated with polytetrafluoroethylene . 


A few properties ¢ high- and low- 
temperature resistance (may be used con- 
tinuously at 200°C. and at higher temper- 
atures under certain conditions) ; excellent 
electrical properties; extremely tough, un- 
affected by all known chemicals, excepting 
molten alkali metals under normal con- 
ditions; negligible water absorption; un- 
affected by outdoor weathering. And 
“Teflon” has excellent non-sticking char- 
acteristics 

For further information, clip and mail 
coupon below. 


*REG. U.S. PAT. OFF 


synthetic elastic compositions 
“ENGINEERED TO DO YOUR JOB BETTER“ 


*€6 us pat off 


- 


o 


“HOLDS GAS UP... 


SHOOTS COST DOWN 


Good 13 years ago—good today! 
In 1938, Holley Carburetor Co. de- 
veloped the fuel economizer valve 
you see here. It is operated by suc- 
tion, from below the throttles, acting 
on a diaphragm held by spring ten- 
sion. At low throttle openings, the 
vacuum draws down the diaphragm, 
which closes the valve, checks the 
flow of fuel and produces a more 
economical mixture. 


For the diaphragm in this econ- 
omizer, Holley needed a material 
that would flex freely during long 
periods of engine operation. It had 
to work efficiently in contact with all 
types of fuels at temperatures up to 
250°F. It had to be reasonable in 
cost. And it had to have long life. 
The Holley Co. chose a material that 
it had been using successfully in car- 
buretor diaphragms since 1935. . . 
Du Pont “Fairprene’’* coated fabric. 
And today, ‘“Fairprene”’ is still its 


first choice! 


“Fairprene”’ is extremely tough, 
yet is light in weight, and makes a 
highly sensitive diaphragm. It resists 
gasoline, oil, grease, kerosene, and 
aging in air, oxygen or gases. And it 
stays flexible at both high and low 
temperatures . . . has low permanent 
set and drift. ‘“‘This economizer,” 
says Holley, “could not be produced 
without a material like ‘Fairprene.’”’ 


Technical help for you 


Du Pont engineers are eager to help 
you evaluate “‘Fairprene”’ for design- 
ing new products, or for improving 
your present products or manufac- 
turing methods. They’ll gladly work 
with you in engineering special grades 
of “‘Fairprene’’ to meet your specific 
needs. For prompt assistance, fill out 
and mail the coupon below. Do it 


I. du Pont de Nemours & Co. (Inc.) 


- aa E 
DU PONT FAIRPRENE Fabrics Division 


compositions.” 


| Please send me booklet 


Empire State Building, New York 1, N. Y 


I am interested in Du Pont Technical Service 


“*FAIRPRENE’ synthetic elastic 


{_] Please send me Technical Bulletin, “““TEFLON’ Coated 


Glass Fabrics.” 


Name 





BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


*"FAIRPRENE” is Du Pont's registered trade mark for its line of products 
made from synthetic elastomers avaiable in the form of coated fabrics, sheet 


stocks without fabric insert, and adhesives 
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THAT’S WHY YOU SEE 
SO MANY MOTORS WITH 


KLIXON 


PROTECTORS 


The experience of countless users of motors 

proves conclusively that Klixon Protectors 

extend the operating life of motors by preventing motor burnouts. 

Built-in by the motor manufacturer, these foolproof protectors safeguard 
motors from overheating due to shorts or overloads. 

Here’s how a Klixon Protector operates — should the motor become 
dangerously overheated, the Klixon Protector snaps the power “off”. 
When it cools sufficiently, the Protector snaps the power “on” again 

automatically if the “automatic reset’’ type is used... or by pushing the 

red button when the “manual reset’’ type is used. 
Remember, you, too, can keep equipment operating, cut maintenance 
costs by using motors with built-in Klixon Protectors. 


svenctn rncnmostat REO 


903 FOREST ST., ATTLEBORO, MASS. ne 





MANUAL RESET 


Cuts power “off” automati- 
cally push red button to 
restart motor 


3, 


AUTOMATIC RESET 


Snaps power “off” automati- 
cally .. . restarts motor auto- 
matically when motor cools 
sufficiently. 
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SUPER-7 A AND B 
BELTS 

Strong Cord structure 

impregnated with live 


rubber. 


SUPER-7 C, D, AND E BELTS 


Famous 


grommet construction. 


Nosplices where failurecan start. 


PRECISION MOLDED — Every belt is accurutely pro- 
portioned and molded to run smooth, cool and true. 


SHOCK RESISTANT — Resilient cushion of robber, acts 
as shock absorber, protects cord from stresse:. 


POWERFUL —Cords are of rayon, firm 
ly placed, impregnated with rubber to minimize tiallon. 


ly twisted, 


Cool Running...LONG LIED! 


UPER-7 V-beits give long, satisfac- 
tory service even under bad condi- 
tions of load, shock and grit. 
Tough, double-wrapped cover bias cut 
for elasticity and impregnated with rub- 


ber. Effectively seais out dust, grit, mois- 
ture; takes the wear; keeps the belt in 
shape; and protects cord structure. 

But you get more than good belts 
when you standardize on Super-7 V- 
belts. You also get the benefit of the 
greatest. V-belt experience in the world 
both in the field and factory. You are 
assured of exactly the right drive for 
longest life from the wide variety of 
types and sizes available. 


High Capacity Belts 
Where space is liqited or other special 
ao 


conditions demand heavier duty, the 
high capacity belt can be furnished in A, 
B, C, D, and E sections . . . Extra strong 
cords, special rubber cushion and tough 
Neoprene cover give them 40% greater 
capacity than standard belts at propor- 
tionately higher price. 


V-Belt Drive Headquarters 
Your nearby Allis-Chalmers Authorized 
Dealer or Sales Office can serve all your 
V-belt needs, whether they be new or 
replacement V-belts; standard and vari- 
able speed sheaves; or speed changers. 

Get your c py of the revised 120 page 
Texrope Pre- ngineered Drive Manual 
from your A-C Dealer or Sales Office or 
write for Booklet 20B6956A. Allis- 
Chalmers, Milwaukee 1, Wisconsin, 

A-3291 


Texrope and Super-7 are Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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Sold... 
Applied... 
Serviced... 


by Allis-Chaimers Authorized Dealers, 
Certified Service Shops ond Sales Offices 
throughout the country. 


MOTORS — \% to 
25,000 hp ond up. 
All types. 


CONTROL — Menvol, 
magnetic and combine- 
tien sterters; push but- 
ton stotions and compo- 
ments for complete con- 
tro! systems. 


PUMPS — Integral 
motor ond coupled 
types from % in. 
te 72 in. discharge 


Se SS pe ee 





G.S. GEARS 5 ABO APRA YEARS JO TRIMZIT! 


Send for Free New 


6-poge folder wi.ich illustrates and de~quey 


scribes G.S. facilities, Small Gearing and 
applications together with handy charts 
for those who specify Georing from 12 
to 96 D. P. and finer. Will you ask for 
it on compony stotionery, please? 


a 


ONG LIFE is one of the finer features of TRIMZIT 

. the Electric Sprayit Company's Hedge and Lawn 
Trimmer. Foremost among the precision _— re- 
sponsible for the remarkable durability and smooth 
efficiency of this excellent Trimmer is G.S. Fractional 
Horsepower Gearing! Like so many of America’s most 
cee buyers, the Electric Sprayit Company speci- 
“G.S.” for better Small Gearing. You, too, car 
expect better, more uniform Gears, economically 
produced to the most exacting ay span when 
you send the job to G.S. Write today for suggestions 
and estimates on your needs. There's no obligation. 


FRACTIONAL Ho 
son” # 
<a s 


Specialties, Inic. 


Spurs + Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 
memoee OF 2635 WEST MEDILL AVENUE - CHICAGO 47, ILLINOIS 
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Louvers of the Skylouver unit molded of Lustrex by 
Edward Co. for Electro Manufacturing Corp., both Chicago. 


Light (weight) champ 
licks habit-itis* 


Monsanto’s Lustrex styrene plastic again 
takes the “im” out of impossible 


Louvers like these...once made of other ma- 
terials...are now molded of Lustrex in one- 
piece —stronger, more durable for ease of 
handling and maintenance... translucent for 
highest lighting efficiency 


Lustrex is feather-light; yet tough and long 
lasting. It won’t warp or crack or craze. And 
for many products— machining, finishing, 
a ‘ r produ 

elfminated or materially reduced 


characteristics—that might help you make 
a better product at lower cost. 


For new plasti ; 
y py of Monsanto’s new booklet, 
“Idea Generators.” Write: MONSANTO 








Lostres : Reg. U. 6. Pat. Off 


ie@e3e3uwvseeeeeee 


MONSANTO CHEMICAL COMPANY, Plastics Division 
Room 2103, Springfield 2, Mass 


CHEMIGAL COMPANY, Plastics Division, 
Room 2103, 


We're giving our customers 
better light plus lower coste 
(an unbeatable combination) 
because we scrapped HABIT 

for Lustrex styrene 


. President, Electro Manu 


ABIT-ITIS — def. — habit 
thinking; following familiar 
patterns of ection from habi: 


Please send me Monsanto's new booklet, “Idea Generators.” 





VMosan 
CHEMICALS ~ PLASTICS Company 


Address 


SERVING INDUSTRY. .. WHICH SERVES MANKIND City, Zone, State 
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39% LESS REJECTS 
now that they’re made from 


( arpenter Stainless Tubing y 


When they first made collapsible handles for uranium detectors, 
inspectors rejected 400% of the finished units because of inac- 
curate slip-fits between sections. Costs went haywire and needed 
equipment could not be delivered on time. 


Now handles, with perfect slip-fits between sections, are made 
from Type 304 Carpenter Stainless ‘fubing, at a reject rate of 
only 1%. Exceptional wall uniformity in various tube sizes makes 
possible mass production of a previcusly “‘fussy’’ job. 


If you would like to find ways to do tubing jobs better, and at less 


cost, it will pay you to use Carpenter’s experience with Stainless 
Tubing. Drop us a line and tell us about your job. 


SELECTION AND FABRICATION DATA 
Yours FOR THE ASKING 


The new Carpenter Stainless Tubing Slide Chart contains useful data on 
analyses, physical properties, economical bending radii, standard sizes, etc. 
A note on your company letterhead will start a Slide Chart on its way to you. 


THE CARPENTER STEEL COMPANY 
Alloy Tube Division, Union, N. J. 
Export Department: The Carpenter Steel Company, Readiag, Pa. “CARSTEELCO”. 


( arpenter ¥ 


Corrosion Resistance in all climates 
Light Weight for portability 

High Strength to withstand abuse 
were the design requirements in 


making these collapsible handles 
for uranium det 


Stocked by Distributors in Most Major Cities 


50 


STAINLESS TUBING 


— guaranteed on every shipment 
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—=_-Mp Resale Machinery Manufacturer... 
Here is a full line of motor starters 
Manual or Automatic—Single or Polyphase 


Only One Moving Part 
The key to the remarkable perform- 
ance of Allen-Bradley solenoid 
storters is their simplicity. They hove 
no pins, pivots, or beorings to stick 

no jumpers to breok. 

There is just the one-piece solenoid 
plunger in a frictionless slide. Such 
simplicity means long, trouble free 
Operation in the toughest service 





If you use different types ard sizes of 
motor starters on your machines .. . it 
will pay to standardize on the A-B line. 
Why? Because this line is uniform 
in design up to 300 hp. All Allen- 
Bradley starters are solenoid or 
straight line operated ... with main- 
tenance free, silver alloy contacts... 
and dependable overload relays. 
Allen-Bradley manual and automatic 


starters are nationally advertised. 
They are recognized the world around 
as Quolity Motor Controls by impor- 
tant machinery buyers and plant 
engineers. 

The Allen-Bradley Handy Catalog 
is an up-to-the-minute guide for effi- 
cient motor controls and accessories. 
Let us send you a copy of the lotest 
edition. Write, today! 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


ALLEN-BRADLEY 





‘ 
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“QUALITY 








\ 
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» Quality 
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Send for the Allen-Bradley Handy Catalog 













/ALLEN-BRADLEY 
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New way to fasten seats 
solves assembly problem 


US DESIGNERS ran up against a tough assembly 
problem in attaching seats to plywood floor- 
boards. The under side was not accessible. Con- 
ventional bolts, nuts and lock washers wouldn't 
work. But they found the perfect answer in a 
splined B. F. Goodrich Rivnut! 

Using a power heading tool, one man did the 
job from ome side of the work only. A strong, 
tight-gripping bulge was formed in the Rivout, 
preventing pull-through. The Rivnut’s splined 
shaft took care of torque. And the still-intact 
Rivnut threads provided a deep anchor for 
secure, vibration-resistant attachment of the bus 
seat. Many man-hours were saved. 

Perhaps Rivnuts will improve your product, 
reduce assembly time—or both! Why not consult 
a Rivnut engineer? Write the B. F. Goodrich 
Company, Department PE-31, Akron, Ohio. 
































Splined 
RIVNUT 




















Gs 





P08, hE 


TORQUE? 





BTS Te Te ELL 


MATERIAL? 


Pa nt > 


What’s your 
toughest 
fastening 


problem ? 


Special Rivnuts with splined 
shafts or key (above) supply 
needed torque resistance. 


Firm grip of upset Rivnut on 
material, plus special closed 
end, gives tight seal. 


Even in thin materials, 
Rivnuts provide at least 6 
threads for attachment. 





ATTACHMENT? 


Fasten with Rivnuts — fasten 
to Rivnuts. Makes possible 
multiple fastening. 











Ln en 


FINISH ? 


Rivnuts can be installed after 
finish, such as paint or porce- 
lain, is applied. 





LOAD? 


Typical Rivnut thread 
strength: 6-32—964 Ibs.; 8-32 
—1096 Ibs.; 10-32—1326 lbs.* 





RIVNUTS 
lick 
them all! 








SAU, tL RAAT 


* Figures given fcr aluminum. Loads for brass and steel Rivnuts about double. 


B.E Goodrich 


IVNUTS 


The only one-piece 
blind rivet with threads 


Propuct 
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SEND NOW 
FOR FREE RIVNUT 
DEMONSTRATOR 


Shows with motion how 
Rivnuts work. Explains con- 
struction, gives proved appli- 
cations. Write to The B. F. 
Goodrich Company, Depart- 
ment PE-31, Akron, Ohio. 
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Have You Called in Your Hannifin Sabine 7 


—_ 


_ 

Here is the man who can help you 
with all of your cylinder problems. 
He is your nearby Hannifin Factory- 
Trained Sales Engineer! He has had 
broad personal experience in the 
selection, installation, and use of 
cylinders—backed by Hannifin’s own 
46 years of specialization in building 
fine cylinders for every purpose. 

Your Hannifin Representative can 
give you the benefit of selection from 
one of the most extensive lines of 
cylinders available to industry today: 
Hydraulic Cylinders in standard sizes 
from 1’ to 8’; Air Cylinders, 1” to 16” 
—wide choice of mounting styles; 
any length stroke; adjustable cush- 
ions for head end, rod end, or both. 
Larger or special types on order. 

For service, call your Hannifin 


Representative today — HE IS 
YOUR MAN! 


HANNIFIN 
CORPORATION 


1125 &. Kilbourn Ave. ¢ Chicego 24, Illinois 
AiR CYLINDERS @® HYDRAULIC CYLINDERS 
® HYDRAULIC PRESSES «© PNEUMATIC PRESSES « 
HYDRAULIC RIVETERS © AIR CONTROL VALVES 


ATLANTA, GA. 
W. F.“Woody” Hardcastle, 609 Walton 
Bidg. Tel. Lomor 6250. 


CINCINNATI 8, OHIO 
A. P. “Mac” McCandlish, 2007 Madison 
Rd. Tel. Trinity 0291. 


CLEVELAND 23, OHIO 
Horvey Barnes, 21930 Lake Shore Bivd. 
Tel. REdwood 1-4578 


DALLAS 4, TEXAS 
Paul Brewne, P.D. Browne Co., 310 
Gaylord bidg. Tel. Victor 3555. 


DAYTON 6, OHIO 
Al George, 2019 Horvard Bivd. Tel. 
Rondolph 8283. 


DETROIT 1, MICH. 
lven Shvel ond Tom Thoresen, 4829 
Woodward Ave. Tel. TEmple 1-49.49. 


GREATER NEW YORK 
Dick Hitchcock, 210 Main St., Hackensack, 
N. J. Tel. Diamond 3-5758. 


HOUSTON 2, TEXAS 
M. K. Cameron, P. D. Browne Co., 413 
Union National Bank Bidg. Tel. Preston 
1992. 


LOS ANGELES AREA 
Charles Castiglio, 14906-8 Ventura Bivd., 
Shermon Oaks, Calif. Tel. STote 4-4409. 


MILWAUKEE AREA 
Horold and Martin Mercer, P.O. Box 24, 
Wavuwotose 13, Wisc. Tel. BRoodwoy 
2-241 


MINNEAPOLIS, MINN. 
Walter Erskine, Box 72, Traffic Station. 
Tel. Midway 7992 


MOLINE, ILL. 
Marvin Heeren, 1409 | Sth St. Tel. Moline 
1624. 


NEW ORLEANS 16, LA. 
Clem Weston, 1124 Burgundy St. Tel. 
Magnolia 6228. 


PHILADELPHIA 40, PA. 
Joe O'Malley, 3701 N. Broad St. Tel. 
SAgomore 2-9312. 


PITTSBURGH 26, PA, 
Dove Henderson, 618 W. Warrington 
Ave. Tel. EVerglade 1-6006. 


RICHMOND 19, VA. 
Williamson & Wilmer, inc., 617 Mutual 
Bidg. Tel. Richmond 2-7977. 


ROCHESTER 4, N. Y. 
C. H. “Kip” Keller, 217 East Ave. Tel. 
Homilton 3255. 


SAN FRANCISCO 3, CALIF. 
Frank Ridley, The Ridley Co., 320 I Ith 
St. Tel. UNderhill 1-76.49. 


SEATTLE 8, WASH. 
Jack Ogle, Jack Ogle & Co., 105 Orcos 
St. Tel. Mohawk 2030. 


SOUTH BEND, IND. 
Bill Ranney, 408 28th St. Tel. South Bend 
4-57 46. 


ST. LOUIS 8, MO. 
Lester Heeren, 4903 Delmar Bivd. Tel. 
Rosedale 2734. 


WASHINGTON 6, D. C. 
John Elliott, 1026 20th St., N. W. Tel. 
Republic 38 31. 

WORCESTER, MASS. 


George Hendee, 340 Moin St. Tel. 
Worcester 4-4005. 


IN CANADA 
F. F. BARBER MACHINERY COMPANY (Division of Massey-Horris Company Ltd.) 


Teronto . Montreal . 


Model CLW 
Air 
Cylinder 
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Operation with 
inner race 


Operation with 
inner race 
omitted 


Hyatt Hy-Loads are high capacity cylindrical roller bearings for radial loads, 
or light or intermittent thrust loads. Taey are available in many variations of 


cage, race flange and snap ring arrangements in a wide range of sizes and like- 


wise due to their separable features they can be used for almost any design. 


Here’s just one example of flexibility in design—the omission of inner races 
where maximum shaft strength and rigidity are the principal consideration 
and bearing over-all size must be kept to a minimum. The inner race, as illus- 
trated, in this type Hyatt Hy-Load Roller Bearing can be omitted and the rollers 
operated directly on a properly hardened and ground shaft. 

Hyatt Hy-Load Catalog No. 547 gives full information on all types and their 
application advantages. May we send you a copy? Hyatt Bearings Division, 


General Motors Corporation, Harrison, New Jersey. 
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When water burns — when glass dissolves 

when stone crumbles — when asbestos, rub- 
ber, steel go up in flame...watch out! Any- 
thing that causes such destruction is hard 


to handle. 


Hard-to-handle is a mild description for 
this element, Fluorine. It is called nature’s 
supreme terrorist. And taming Fluorine’s 
attack was one of the greatest corrosive 
problems ever. 


Numerous materials — usually reliable for 
anti-corrosion applications — were tried. 
Most of them were chewed up in a flash. 
Some seemed to work, at first. Then, with a 
boost in temperature, or increase in pres- 
sure, or maybe a trace of moisture or hydro- 
gen, or even air — the whole business would 
disintegrate in a flare. 


Finally Nickel was tried. There was the 


This water is literally burning under the jet of Fluorine gas; 
hydrogen: is being snatched from H.O to form HF (hydro- 
fluoric acid). The crucible is unharmed 


ay Pe 
easy 


answer. You find Nickel and INco Nickel 
Alloys on the job now; in producing pure 
Fluorine by electrolysis, in compressing and 
storing it, and in processing it into new 
products. 


Maybe Nickel or an INCO Nickel Alloy 
could be the solution for your corrosion 
problems, too. If you are having trouble with 
corrosion, write for our corrosive data work- 
sheet ... you'll find it a big aid in explaining 
your problem. See if Inco Corrosion Engi- 
neers don’t have the answer for you. 


For the present, there are not enough 
Nickel and INcCO Nickel Alloys to meet the 
abnormal civilian demand in addition to 
DO’s and military applications. But we are 
eager to aid in the development of new prod- 
ucts or processes... for quicker action when 
normal times are here again. 


it is pure 


Nickel. 
M. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
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Easy to Clean 


esists Corrosion 


wu THIS NEW Safety Circle to- 
tally-enclosed fan-cooled motor, 
you can cut maintenance requirements 
on your product to a new low. For here 
is a TEFC motor that cannot clog. 

A powerful fan blows cooling air 
over the finned exterior of the motor. 
Internal air iy 0: with their dirt- 
catching pockets are eliminated. If 
sticky dirt makes cleaning necessary, 
it is the simplest of maintenance oper- 
ations which can be done in a Few 
minutes with an air hose. Unrestricted 
air flow reduces power loss and wind- 
age noise. 

Cast Iron Frame 
The frame of this new Safety Circle 
totally-enclosed fan-cooled motor is solid 


cast iron with the well-known rigidity 
and inherent ‘corrosion resistance that 
only cast iron has. Bearings are lubri- 
cated at the factory and operate without 
attention or cost for years. 


Nation Wide Service 


There are 86 Allis-Chalmers Certified 
Service Shops in industrial cities all 
over the country to give your customers 
factory approved service and parts wher- 
ever they may be. An Allis-Chalmers 
representative familiar with designers’ 
problems will be glad to show you the 
complete details of this motor. Just call 
your nearest Allis-Chalmers Sales Office 
or use the coupon at the right to send 
for bulletins. 


Allis-Chalmers 
Milwaukee 1, Wis. 


Please send me: 
Handy Guide for Electric Motors 
Bulletin 5186052 
Flange Motor Specifications Sheet 
5187234 
Safety-Circle Motors Bulletin 5186210 


Nome 

















Safety Circle is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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How GRAPH-MO steel made 
a micrometer measure up 


RECISION’S the thing at the 

Lester Micrometer Company, 
Cleveland, Ohio, and a good exampie 
of it is their V-notch Adjustable 
Micrometer. The extreme accuracy of 
this instrument depends on the pre- 
cise spacing of the V-notches. And 
the micrometer spacer must maintain 
a certain accuracy between the anvils. 
Finding a steel that would permit and 
maintain this precision posed a prob- 
lem. The right steel for this job would 
have to: 1. retain its initial accuracy 
over a long period of years, 2. give 
minimum distortion from heat treat- 


ing, 3. machine easily and 4. assure 
excellent welded characteristics for 
strength. 

After experimenting with other 
steels, the engineers found the answer 
in Graph-Mo steel. Graph-Mo did 
not change size in aging, did not 
warp or crack during heat treating, 
machined easily and allowed ductile 
welds that did not develop cracks 
under shock loading. 

Because Graph-Mo contains free 
graphite, it machines fast and easily 
to close tolerances. It hardens uni- 
formly with minimum distortion and 


gives an extremely fine finish after 
polishing. And due to diamond-hard 
carbides in the structure, it offers un- 
usually stubborn resistance to wear 
and abrasion. 

Graph-Mo is one of four Timken® 
graphitic tool steels widely used in 
gauges, dies, machine parts and other 
applications. For further information, 
write for the enlarged 9th edition of 
the Timken Graphitic Steel Data 
Book. The Timken Roller Bearing 
Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


including hot rolled and cold finished alloy 
steel bars—a complete range of stainless, graphitic and standard tool 
analyses —and alloy and stainless seam/ess steel tubing 


Specialists in alloy stee 
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Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 





Unusual Syntech Oil Seal designed to 
improve performance of shock absorbers 


The most widely used type of auto- 
motive shock absorbers incorporate a 
unique oil seal for retaining hydraulic 
fluids which are subjected to widely 
varied pressures. In these applications 
the seals must perform extremely effi- 
ciently on a rapidly accelerating and 
reciprocating shaft. Obviously, failure 
of the seals on an application of this 
kind means complete failure of the en- 
tire unit. 


Fig. 1 
Syntech Oil Seal, cross section 


The sectional drawing (Fig. 2) shows 
an example of the type of construction 
being commonly used. In this case the 
piston shaft (A) connects to the frame 
and transmits the road shock which is 
dampened by a double-acting piston- 
type hydraulic system. The National 
Syntech Oil Seal is located at (B) on 
the main shaft and an Arrowhead “O” 
Ring (C) forms a seal between the pis- 
ton and the cylinder. 

As can be seen in the close-up section 
(Fig. 1), the Syntech Oil Seal is simply 
a molded rubber ring having three seal- 
ing lips molded into the inner surface. 
This unique shape enables the seal to 
withhold the sharp pressures without 


*Trade Mark Registered 


binding or restricting the piston shaft 
movement. The triple lip provides ex- 
tremely efficient sealing around the re- 


Fig. 2 
Typical shock absorber design 


ciprocating piston shaft while the outer 
lip acts as a dirt excluder. The spring- 
loaded clamping washer partially com- 


pensates for wear. 
The development of new sealing- 
member compounds has considerably 
“broadened the use of compact unitary 
oil seals on reciprocating shafts. Many 
National Syntech designs have been 
employed on such applications. Sec- 
tional drawings of two are shown in 
Fig. 3. Limited contact sealing lips pro- 
vide zero leakage performance with the 
minimum of drag and, because these 
units are molded, the design of shape 
and thickness is almost limitless. 


aa 


Fig. 3 
National 340,000 Series Syntech Oi! Seal, 
pressure type shown on left 


National Engineers will be glad to 
cooperate with you on your sealing 
problems. Perhaps the solution may be 
found in the adoption of a standard de- 
sign, in which case important savings 
may be achieved. However, if special 
designs prove necessary our research 
and engineering departments are at 
your service. 


“Let Your Decision be Based on Precision” 


NADTONAL 


Oil AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, C 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


Burra.o, N. Y. 

Cuicaco, tin. . . 
CLEVELAND, OHIO 
DALLAS, TEXAS . 
Derrorr, MicH.. . . 
Downey (Los Angeles Co.), CALIF 


Propuct ENGINEERING 


Room 1194, Prudential Bidg., Mohawk 9222 

. Room 2014 Field Building, Central 6-8663 

210 Heights Rockefeller Bidg., Yellowstone 2720 

30% Highland Park Village, Justin 8-8453 

726 Lothrop Avenue, TRinity 1-6363 

11634 Patten Rd., Topaz 2-8166 
Wicurta, KANSAS : 


Marcu, 1951 


MILWAUKEE, Wis 


PHILADELPHIA, PA 
Repwoop Crry, CaLir 


Syracuse, N. ¥ 


New Yor« Crry, N. Y. 


WEsT SPRINGFIELD, Mass 


647 West Vir, 
122 East 42 


401 North Broad 


Broadway 
1025 
P 


. 504 East Third Street, Wichita 2-6971 





Taking. 2k of 


Steel Stock 


Identical Twins 


Watching for Wobble 


Dividing the Pius and Minus 


Precision + Patience = 
Federal Ball Bearings 


Before any Federal Ball Bearing starts on its way to 
industry's assembly lines it has gone the route of over 
100 production, inspection and cleaning operations. 

It all adds up to quiet running and smooth, friction- 
less operation. That’s why, wherever tolerances are tight, 
specify Federal Ball Bearings...in any range or size. 

Our 260-page Catalog “K” describes the complete 
line. Also write for a copy of our latest Ball Bearing 
Conversion Tables which contain complete up-to-date 
interchange information. 


THE FEDERAL BEARINGS CO., INC. * POUGHKEEPSIE, NEW YORK 


bakers i Sine Ball Bearcnga 


Quiet, please! 


DERAL BALL BEARINGS 


OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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“Commercial” Ball Bearing Data 7 





BALL BEARINGS MADE 

TO METRIC DIMENSIONS 

Among the many types of Schatz “Commercial” 
Ball Bearings now furnished in metric sizes are: 
Type “A” Unground Ball Bearings - 
Type “AA” Precise Single Row Ball Bearings 
Types “KR” and “KRS” Ball Bearing Rollers 
with Hardened Tread 


Type “ARTDR” Unground Radial-Thrust 
Double Row Ball Bearings 
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Type “KR” Type “KRS” Type “ARTDR” 


Use these Schatz “Commercials” wherever speed and load factors permit to replace costly 
precision bearings in metric sizes. 
Unless otherwise specified races are carburized, high-grade, low-carbon steel, hardened and 
s . . Ld ” 
ternpered...high quality balls in all bearings...close bore tolerance of +-.001", —.000”, 


r S SEND FOR NEW CATALOG You'll find detailed drawings and specifica- 
Schatz tions of all Schatz Ball Bearings in our new Catalog No. 11. Study the load 
capacity tables in this factual book. Chances are you'l! see where low initial 
cost of Schatz “Commercials” can save you real money in volume applica- 
tions—with no sacrifice in operating efficiency. And where standard type 
“Commercials” aren't adaptable to your needs, Schatz makes a variety of 

special designs and types that 

can't be duplicated from any other source. 


You'll want this factual book in your files. SCHATZ 
Write today, put your problem up to Schatz. NL ~ . Be 
Sommercial 
The Schatz Manufacturing Company B ALL BEARINGS 


6758 FAIRVIEW AVENUE, POUGHKEEPSIE, N, Y. 
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A leading manufacturer of radio 
tubes and electronic equipment'% 
a problem of tinding the right metal { 
a sliding contact in vacuum tubes} 
Copper provided a mechanical problem bectane ibded 
to gall. a. 
Molybdenum was ideal but was too thick to form “% 
costly to machine out of solid material. eS 
The problem was presented to General Plate whose: 
neers quickly found the solution by bonding two metala, 
one... athin layer of molybdenum (.005”’) toa cherie 
of cupee- -nickel (.060’’). ni 
The result was a General Plate Composite Material that was 
easily fabricated, gave the performance of solid molybdentiniirg ay 
reduced costs considerably. . ; 
No matter what your problems, it will pay you to check with ~ “game as ieiieeiemianee 
General Plate. Their vast experience in combining precious 
to base metals or base to base metals can overcome your 
problems . . . often reduce costs. General Plate can solve it for you 
General Plate Products include — Precious to base metal 
laminations . . . Base metal laminations . . . Alcuplate (cop- 
r and Aluminum)... Silver solders... Laminated con- 
sien buttons, rivets . . . Platinum-fabrication-refining . . . G E w E R A L P L AT gE 
Age-hardening Manganese Alloy 720. Division of Metals & Controls Corporation 
103 FOREST STREET, ATTLEBORO, MASS. 


Have You a Composite Metal Problem? 
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Morse Silent Chain 
Drives maintain abso- 
lutely constant speed 
ratio. They are un- 
affected by atmospheric 
conditions or idleness. 
Morse Silent Chain 
Drives need but few 
adjustments to maintain 
tension, save valuable 
servicing and replace 
ment time. The exclu 
sive Morse Rocker Joint 
gives Morse Silent 
Chain Drives highest 
operating efficiency and 
longest possible life by 
substituting rolling for 
sliding action. 








Precision-made Morse Roller Chain 
Drives use teeth, not tension. And 
that means positive power transmis- 
sion. There is no slippage. Friction 
loss is slight, constant ratios are 
maintained. Morse Roller Chain 
Jrives save space, operate equally 
well on short or long centers. They 
give extra-long, trouble-free life. 


bad 





100 Morse /: "0 Baby : 
Branch Offices Pr) ae —— aetna 
and Distributors 4: « Fars | Yad ary 
to supply — e ‘ ' “<a ee tees" : ys nol & * Morse Roller 

power transmis- . : ~~ ee Chain Drives Morse 


sion demands. .° a Silent 
Chain 


Chain Drives " 
Couplings 





From coast to coast there are more than 100 offices, representatives 
and distributors of Morse Power Transmission products to give T™~ 

you qu.ck information and service when you want it—where you Morse 
want it. Ask the Morse Man first in any case! Check your classified ‘an + Morflex 
phone directory under “Power Transmission” or “Chains” for Radial 


Morse Roll . 
the nearest Morse Man nyc Couplings 


Chain Couplings 
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CHAIN DRIVES 


put the bite on coal... 


HE Gundlach Two-Stage Coal Crusher reduces run-of-mine 
{ pee to stoker coal in one operation. Coal is gravity fed to 
heavy, tooth-studded roller-jaws, is broken, dropped to bottom 
rollers, crushed to correct size, carried away. Rugged Morse 
Chain Drives deliver this machine’s powerful bite. A Morse 
Silent Chain Drive delivers maximum power from the motor 
and takes the heavy shock loads in its stride. Two Morse Roller 
Chain Drives in the ingenious power transmission system turn 
primary rollers. Controls connected by a Morse Roller Chain 
are operated by a single lever. 
Morse offers a complete line of top-quality power transmission 
equipment. Turn to Morse to solve your power problems as 
Gundlach has. For complete information, write 


MORSE CHAIN COMPANY 
Dept. 131 ¢ 7601 Central Ave., Detroit 8, Michigan 


Morse means 


M:PT Power 


BASIC FORMULA 


Transmission 


a -| MORSE 


Coupli 
ouplings Clutches MECHANICAL 


" POWER TRANSM/SS/ION 
oer ProbDUCTS 


Morse Morflex Morse-Rockford ‘ 
Drive Shafts Pullmore Clutches POR” wanmin 
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It’s amazing what you can do in one draw with 


magnesium! Metal designers are usually surprised 
at the drawability of the material. As a matter of fact, 
the practice of hot forming magnesium permits 


deformations impossible in any other metal. 


Generally speaking, magnesium alloys can be hot 


drawn in one operation to a depth equal to 80% 


reduction in blank size. This often eliminates the 
need for multiple stage dies, speeds up the operation, 


and reduces processing costs even though preheating 


§'l2 inch draw in one operation! 


15 inches long by 10% 
inches uade, was drawn to its full depth of 8% 
inches in one draw from ‘4 inch magnesium stock. 


This radar container, 


Magnesium Division, Dept. MG-63 


THE DOW CHEMICAL COMPANY 


MIDLAND « MICHIGAN 
New York «© Boston + Philadel; . 

















of the sheet and dies is required. Hot forming greatly 
reduces spring-back problems. 

Almost any press found in the ordinary press shop 
can be nsed to draw magnesium, although hydraulic 
presses are preferred when the draw is severe and 
controlled speeds are required. Dies are similar to 


those used on other metals. 


For additional information on drawing or otherwise 
forming magnesium, call your nearest Dow sales 


office or write direct to Dept. MG-63. 


‘Dow 


hi ° Atiente 





Cleveland + Detroit + Chicage + Si. Levis + Houston 
Sen Francisco + Los Angeles + Seattle 
Dow Chemical of Cenede, Limited, Toronto, Canede 
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Metal 


It offers many an advantage, many a production 
short cut to designers and material specifiers ... . 
in these pages, Alcoa presents some useful facts on it 
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Aluminum Fasteners 
Aluminum Castings 


Aluminum Impact 
Extrusions 


Aluminum Forgings 


Magnesium 
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A UMINUM They should be considered a must in all aluminum 
d . . they provide corrosion resistance 


SB os 
| FASTENERS nal akaninias and also non-metallic assemblies | 


Beating corrosion before it starts is simple. Use 
aluminum fasteners with aluminum parts. You 
avoid galvanic corrosion which occurs when dis- 
similar metals are used. You avoid common cor- 


rosion from moisture and industrial atmospheres. 
Frequently, product appearance is extremely im- 


portant. Aluminum fasteners provid+ the closest 
color match with an aluminum assembly. They 


are less visible under transparent lacquers. They 
are the only fasteners that will take an anodized 


finish to match your product. 


Alcoa makes a complete line of aluminum fasten- 
ers. Samples may be obtained by writing to Alcoa. 
Alcoa makes special fasteners to your specifications 
and offers design help on questions of alloy selec 

tion, driving methods and use with other materials 


FOR FURTHER INFORMATION ON ALUMINUM PRODUCTS, TURN THE PAGE 





Aluminum Castings 





Competitively priced when final assembly costs are considered . . . they machine 
easily . . . often eliminate finishing . . . provide smooth surfaces as cast .. . in 
addition, they reduce costs of handling in production and shipping . . . their light 


weight contributes to the salability of the finished product .. . 





NCE you are satisfied that a light metal 
casting best meets the requirements of your 
product, you are ready to consider a source 


of supply. 


Who has the capacity? Who can produce long 





CONSTANT CHECK ON REMELT TEMPERATURE 
is maintained by thermocouples suspended over 
the furnaces at this Alcoa foundry, one of the many 
assurances of sound, uniform castings. 


runs and tough jobs? How can you be assured 
that every advantage designed into your product 


will be delivered in the castings you buy? 
Consider these facts about Alcoa.. 


Alcoa’s several foundries are production found- 
ries. The most modern equipment is available 
to turn your job out quickly automatic 
molders, sand slingers, shake-out machines, 
There is ample capacity for scheduling your 


job immediately. 


Quality control is as important to Alcoa as 
automatic equipment. The quality and sound- 
ness of your castings are guarded by thermo- 
couple checks of pouring temperatures . . . com- 
petent supervision at every stage ... critical in- 


spection of sample lots by X-ray and magnaflux. 


You can be sure of getting the right alley 
because Alcoa developed most of the casting 
195, 212, 113, 132 and 


Today’s recognized light metal 


alloys in use today... 
many others. 
casting techniques began at Alcoa .. . fluxing 
molten metal to prevent gas absorption and to 
remove dissolved gases and entrapped dross, 
the use of rich alloys where alloying constitu- 


ents are difficult to introduce in pure form. 


Staffed by personnel who are old hands at cast- 
ing light metals, backed by 63 years of light- 
metal experience, Alcoa foundries are located 
from coast to coast can save time and 


shipping costs. 





BROAD 
EXPERIENCE, 
BIG FACILITIES 


needed for difficult 
castings and long runs 
are available through 
these Alcoa foundries 
located at Vernon, 
California; Detroit, 
Michigan; Cleveland, 
Ohio, and Bridgeport, 
Connecticut. 





Aluminum Impact Extrusions 


One of the fastest and most economical methods of producing cup-shaped or 


cylindrical parts . . . complete with ribs, cavities, and integral bosses . . . thin or 


heavy walls 


Impact extrusions made by Alcoa permit design- 
ing products with fewer parts, greaier strength, 
smoother surfaces, and lower manufacturing 


costs. Where parts include internal or external 


ribs, bosses, integral flanged bottoms ... or any 
element not readily formed or drawn .. . impact 
extrusion is often the best way to produce 


these parts. 





WANTED 


men who look at their products and ask ‘WHY ?”" 


Like this auto manufacturer. Alumi- 
num permanent mold clutch housings 
had been saving him 10° over cast 
iron. “Could we save still more,” he 
asked, “if you supplied us die castings? 

“It's possible,” we agreed. But 
the clutch housing also acts as the 
engine mounting. Supporting half the 
engine’s weight, it is highly stressed, 
must absorb vioration. Could a die cast- 
ing economically be made that strong? 

An Alcoa Development Program 
was started. We worked with the auto 
maker to draw up designs. From the 
die casting alloys developed and tested 
by Alcoa’s Research Laboratories, we 
selected our strongest die casting alloy. 
We poured sand castings from it; then 
machined them to the dimensions of 
the die casting design. 

Shear static loads and bending 


stresses were measured on Alcoa’s big 


9 there are no limitations on [magi ‘. 


Baldwin-Southwark machine. Brittle 
lacquer and strain gauges showed us 
stress concentrations. Sample castings 
were assembled on an engine and trans- 
mission in Alcoa’s Motor Laboratories; 
then run with unbalanced weights on 
the shaft to measure dynamic stresses. 

With these test results, the auto 
maker worked with us to modify de- 
signs. Die casting dies were built 
While we repeated the lab tests, the 
manufacturer made actual road tests. 
The first stressed automotive die cast- 
ing is a success, 25° stronger in shear, 
10% stronger in bending, 100% better 
in fatigue life than the permanent mold 
casting. It weighs only 144 as much as 
the original cast iron housing. 

The fact that it is also 15% lower in 
cost demonstrates that, from an eco- 
nomic as well as a performance stand- 


point, it pays to ask “Why?” 


IN MANY FIELDS 


Aircraft 
Architectural Specialties 
Automotive 

Passenger Cars 

Trucks and Trailers 

Buses 

Parts and Accessories 


Bearings 
Building Industry 
Business Machines 
Chemical Equipment 
Communications 
Corrosion Studies 
Diesel Engines 
Electrical Conductors 
Electrical Equipment 
Farm Machinery 
Food Equipment 
Handling, Packaging 
and Shipping 
Hardware 
Heat Exchangers 
Home Appliances 
Instrumentation 
Insulation 
Marine Industry 
Mining Equipment 
Paper Machinery 
Petroleum 
Pressure Vessels 
Printing Machinery 
Railroad Equipment 
Structural Engineering 
Textile Machinery 


Among these specialists at the 
Development Division are men 
already familiar with the prob- 
lems of your industry. They are 
your liaison with the Alcoa 
research, test and fabricating 
facilities that can be put 
to work on your problem 
Through them the sum total 
of Alcoa’s knowledge will be 
brought to bear. Knowledge 
of practical problems of fabri- 
cation and cests, gained in 
thousands of other projects, 


will flow toward yours 





FACILITIES FOR BROAD Research 


In the past 33 years, the Aluminum Research Laboratories have 
developed over 30 new aluminum alloys. Research facilities range 
from corrosion test stations in world-wide locations to this elec- 


tron micrescope, capable of magnification up to 100,000 diameters 


ADVANCED /62 EQUIPMENT 


Years of normal! operating conditions can be 





crammed into hours or days. Shocks and stresses 
that far exceed conditions your product will 
ever meet are easily duplicated. Typical of Alcoa 
facilities is this testing machine, 60 feet high, 


capable of exerting a force of 3,000,000 pounds 





Focess Development Shops for PILOT and MODEL WORK 


After thorough research and testing, the actual fabrication of your project in alumi 


num may pose further problems. Here Alcoa makes available all the techniques 
of welding, forming, machining, casting, heat treating and finishing to create a 


practical pilot model, then suggests low cost, efficient methods for its fabrication 


For more details on the personnel, research and testing, and 
shop facilities available at Alcoa, write for your copy of 


the folder,“*Road Map to a Better Product”. It is your first 
step toward putting 63 years of aluminum knowledge to 
work on a long-term project that may effect a major change 
in your company’s competitive position. Address ALUMINUM 


Company oF America, 2183C Gulf Bldg., Pittsburgh 19, Pa. 








C) Simple design precautions pay off 


NOT GOOD 


When designing parts for impact extrusion, remember that the 
process has a few limitations which can be avoided by attention 
to details like these... 


Keep horizontal cross sections approximately symmetrical. This 
helps keep the punch centered . . . avoids variations in sidewall 
thickness. 


Maintain a length-diameter ratio not greatly exceeding 6 to 1. 
Parts as large as 5 inches in diameter and 16 inches long have 
been successfully impact extruded. A good rule is to check designs 
with Alcoa’s experienced extrusion engineers before departing 
from this ratio. They may be able to suggest slight modifications 
in your design that will result in major savings for you. 





Be sure to specify the proper alloy. Alcoa specialists can help 
you. A minor compromise in physical properties, if necessary, 








STANDARD might give you superior forming characteristics that can mate- 
FLAT BOTTOM rially reduce your costs. Your local Alcoa sales office will gladly 
help you. 


READ THIS BOOK! Alcoa would like to send you a copy of 


its 44-page booklet on aluminum impact extrusions. It will be 
helpful to you in designing parts. Just ask for a copy of “Alcoa 


GOOD Aluminum Impact Extrusions”. 
DESIGN DESIGN 














Aluminum Forgings 


Strong .. . clean and smooth surfaced. . . free machining Alcoa forgings reduce weight 


and contribute substantially to compactness of design and to lower manufacturing 
costs ... it is now possible to produce larger and more complicated forgings in 
aluminum than in any other metal ... and at lower cost today than 10 years ago 








To help you in designing for alumi- 
num forgings, Alcoa offers a new 
book covering: 

Relation of forging design to die sinking. 
Proper selection of draft angles and 
proportioning of web thickness, rib 
height, radii, etc., greatly affect the 
cost of sinking a die cavity. 


Relation of forging design to the manu- 
facturing process. A properly designed 
forging is one which meets functional 





requirements, can be made in a mini- 
mum number of operations at the 
highest practical rate of production 
with minimum wear and tear on die 
equipment. The text covers manufac- 
turing processes in detail, giving to 
the designer basic information which, 
applied to light alloy forging design, 
will help insure continuity of produc- 
tion at Minimum cost. 


In addition, a section on metallurgy 
gives all commercial alloy composi- 
tions, physical properties and com- 
mercial tolerances. A separate section 
covers the forging of magnesium 
alloys. 


Alcoa makes forgings — drop 
hammer, press and hand 
forgings in both aluminum 
and magnesium. Alcoa forge 
shops are located in Cleveland, 
Ohio, and Vernon, California. 


DIE MOTION 
METAL 
SMALL FLOW 
FILLETS FOLLOWS 
SMOOTH 
CURVE 


«METAL 
DOES 
NOT 
HUG 
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CORNER 














META 
REACHES 
BOTTOM 
OF CAVITY 
FLOW BEFORE 
INTO DIE FILLING 
CAVITY SECTION 
FALLS TO 
FOLLOW 
SHARP 
CORNER 


SMOOTH 
FLOW | 
AND 
SOUND 
-voips METAL 


WHERE WITH 
N T 
METAL LARGE IN THE 


FLOW FILLETS FORGING 
FOLDS 
BACK ON 

5 ITSELF o 


To illustrate the effect of fillet radius on metal flow, this forged 
section is shown with large fillers on the left side and small fillets 
on the right side. Progressive forging steps demonstrate how 
small fillets may cause unfilled sections, laps and cold shuts 





Magnesium 


Weight for weight . . . about 18 times the stiffness of structural steel . . . about 2.5 times the stiffness 
of aluminum ... its low specific gravity and low modulus of elasticity suggest design innovations 


iA LCOA| 


Magnesium is free machining. It can be 
machined safely at surface speeds impos- 
sible with other metals—rotary filing at 
8,000 rpm, sawing at 15,000 rpm, lathe 
cuts at 5,000 rpm, face milling at 9,000 
rpm, drilling at 2,000 rpm. Good house- 
keeping in the shop makes machining 
completely safe. 


Magnesium has a low modulus of elas- 
ticity—6,500,000 psi. For this reason, 
it has remarkable ability to resist shock 
and impact. In designs calling for great 
resiliency as well as light weight, mag- 
nesium outperforms any other metal. 
A good example is the extruded mag- 
nesium trailer flooring shown here. 


Magnesium has sufficiently low electrical 
conductivity, to make it an excellent 
material for light-metal parts that are to 
be resistance welded. Thicker sections 
can be joined in this fashion than with 
aluminum .. . and with smaller equip- 
ment. 


4Lh ALCOA ALUMINUM PRODUCTS DESCRIBED IN THE FOREGOING PAGES ARE AVAILABLE THROUGH YOUR 
Yauwnomy) NEARBY ALCOA SALES OFFICE OR ALUMINUM COMPANY OF AMERICA, 18078 Gulf Bidg., Pittsburgh 19, Pa. 
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Bi-metal Brake Drums prove 


GRAY IRON’S Voda 
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GRAY IRON Castability 
Characteristics Rigidity 
Include: Low Notch Sensitivity 

Wear Resistance 
Heat Resistance 
Corrosion Resistance 
Durability 
Vibration Absorption 
Machinability 


Wide Strength Range 


In addition to its other useful characteristics. 
Gray lron may be readily combined with 
other materials to achieve a wanted result. 

For example, brake drums for automotive 
and aireraft equipment require an internal 
braking surface with maximum wear resist- 
ance and heat dissipation, 

To obtain adequate strength, save weight, 
and still provide the superior braking surface 
which Gray fron assures, molten iron is 
centrifugally fused into corrugated = steel 
shells (see inset). The result is a combination 
of excellent) braking characteristics and 
unusual strength. 

Perhaps you have a product design prob- 
lem where Gray Lron’s versatility can prove 
advantageous. Why not consult vour local 


foundry man? 


Y IRON BRAKING SUBFACE 


CORRUGATED STEEL SHELL 


Centrifugal casting process is used to form continuous bond 


between Gray lron braking surface and steel drum shell, 


Make it Better with Gray Iron 
Second largest industry in the Metal-working field 


GRAY IRON FOUNDERS SOCIETY, INC. | 


NATIONAL CITY-E: 6th BLDG, CLEVELAND /4, OH/0 





Rigid one-piece cast-iron 


ia? tails 


This is the difference betwe 


close-coupled pump 


te EXCLUSIVE FRAME DESIGN com- 
bines maximum space for packing 
maintenance with exceptional rigidity in 
a way that no pump assembled to a stand- 
ard motor can do. Solid cast iron with no 
joints from moter end housing to pump 
casing assures permanent aligninent. 
Bearings are lubricated at the factory 
and should require no attention for years. 
The stuffing box carries plenty of pack- 
ing and all parts are generously propor- 
tioned for heavy duty service. Asa result, 
your customers will find exceptional free- 
dom from high maintenance costs, 


Keep Your Costs Down, Too 
You will like the Electrifugal pump be- 
cause it makes your work casier and keeps 
your costs down, You can specify pump 


Electrifugal, Texrope ond Vari-Pitch ere Allis-Cholmers trodemarks. 


ALLIS-CHALMERS 
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and motor as one unit without having to 
figure a drive. Every Allis-Chalmers 
pump representative is a competent ap- 
plication engineer who will help you 
select exactly the right pump for your 
needs. Motor and pump are designed for 
each other and made in the same plant. 
You have one responsible source of 
supply for both . . . one guarantee of 
satisfaction. And 94 Allis-Chalmers Cer- 
tified Service Shops provide nation-wide 
factory approved service, 

Talk over your pump selection prob- 
lems vith your nearest Allis-Chalmers 
futhorized Dealer or Sales Office, or 
write Allis-Chalmers, Milwaukee 1, 
Wisconsin and ask for Bulletins 52B6059 


and 52B6140. A-3324 
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Sold... 
Applied... 
Serviced... 


by Allis-Cholmers Authorized Deolers, 
Certified Service Shops and Soles Offices 
throughout the country 


_. MOTORS — \ to 
25,000 hp end up 


All t 
Pp ypes 


CONTROL — Monvo! 
mogneti: and combine 
tien storters; push but 
fon stotions ond compo- 
nents for complete con 
trol systems. 


TEXROPE — Belts in 
oll sizes ond section: 
steonderd and Vori 
Pitch sheoves, speed 
chongers 
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Can the machines you are building today 
be changed over quickly and easily to de- 


fense work? Will they handle new sizes, 
shapes or different materials without de- 


pendence on highly skilled operators? 





On any machine. Reeves Variable Speed 


Control means adaptability to more differ- 





Reeves 


. puts ‘change-over capacity” into 


= «| oe 
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me machines that may be called | 


on to perform extra duties 


¢ 


VARIABLE SPEED TRANSMIS- 
SION provides infinite, accurate 
speed flexibility over ao wide renge 
—2:1 to 16:1. Capacities to 87 hp. 


VARI-SPEED MOTOR PULLEY 
converts any standard constant 
speed motor to voriable speed 
drive. Speed vorictions to 4:1; 
sizes to 10 hp. 


MOTODRIVE combines motor, 
speed varying mechanism and re- 
duction geors in a single unit. 
Speed variations 2:1 to 10:1, in- 
chusive. Sizes % to 20 hp. 


VARI-SPEED JR., c compact, low- 
cost unit for light machinery. Takes 
ony standard V-belt. Ratios, 1 %:1 
to 2%:1. Sizes Ve through 14 hp. 
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ent jobs—instantly adjusting to varying ma- 
terials, conditions and operating skills. In 
brief, REEVES means greater versatility, more 
output of higher quality, less down-time on 
every machine. 

Get and know the full facts on REEVEs— 


the one complete line of variable speed 
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A wide range of wire sizes up to .06” diameter can be handled 
at speeds up to 1000 fpm on this Reeves-equipped Waterbury- 
Farrell wire flattening mill. Tension of wire is controlled 
automatically by a Reeves hydraulically controlled vertical 
type transmission. Proper tension for each size and kind of 
wire is pre-set by weights on floating roll. The floating roll 
actuates the highly sensitive Reeves hydraulic control to re- 
duce winding speed and maintain constant tension as spool 
bu.'¢s up. By adding or removing weights, the machine can 
be immediately and conveniently operated on other sizes and 
kinds of wire. 


REEVES PULLEY COMPANY, 
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drives with a wide variety of manual, elec- 


tric or automatic controls. Make REEVES 


versatility standard on all of your machines. 


For a complete reference, write today for 
the comprehensive, 132-page REEVES cata- 
log, No. K-60 . . . industry's “Speed Con- 
trol Textbook.” 
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REEVES Vertical Design, 
Enclosed Type Transmission 


curate - variable 


4144/3 


INDIANA 


; tf wd 
Contudt 


COLUMBUS, 
Recognized Leader in the Specialized Field of Speed Contro! Engineering 


GRAPHITAR 


(CARBON-GRAPH!TE) 


Saves critical material saves weight 





a ld 
Gasoline meter valve-seat form- Former copper — tin —lead in- Piston, previously cast and 
erly made of bronze, dustrial bushing. machined from aluminum. 


New valve-seat, now made of New bushing identical in size, New Graphitar piston .of 
weight-saving Graphitar. shape and with better perform- equal lightness which is giv- 
ance now made of Graphitar. ing improved performance. 


©) i 2 
THE UNITED STATES 
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The six exemples on these pages are typical 
instances in which GRAPHITAR is saving 
STEEL, BRONZE, ALUMINUM and nearly every 
other metal and alloy usually employed for 
small machinery parts such as bearings, seals 
and bushings. 


And here's the payoff! — GRAPHITAR is not 
only saving critical metal and weight — it 
is improving the performance of nearly every 
product in which it is used! 


GRAPHITAR is strong, self lubricating and 
resistant to wear and extreme temperatures. 
It resists chemical attack — even by concen- 
trated acids such as hydrofluoric and 
hydrochloric. 





Let us show you how GRAPHITAR can save 


. 
critical metal and improve the efficiency of your 
products. Write us toc+y for the full story 
and our descriptive 64 page catalog. 


T & 





Former nitrided steel aviation Former steam valve rotor, ma- Bronze current collector wheel 
gasoline pump liner. chined from stainless steel. for overhead crane trolley. 


New Graphitar liner lubricates New rotor made of Graphitar Improved, durable wheel finish 
itself — is unaffected by wear or provides perfect seal, is un- ground from Graphitar. 
gasoline. affected by pressure or “ 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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John Popaeko, draftsman (left) ond John L. Swarer, a 


electrical planning assistant, compare MICRO V3-1 
switch installation with former non-snap switch. 


PULLMAN-STANDARD Engineers Find 
Small MICRO V3-1 Precision Switch 
ideal for bunk light safety controt 


Engineers of Puliman-Standard Cor Manufacturing 
Company, Chicago, required a small, dependable 
snap-action switch to turn off the bunk lamp_to 
avoid a possible fire hazord when the bed is 
closed .. . and to prevent possible loss of battery 
current when car is not in use. In addition fo its use 
on new cars, it must fit into a tiny recess found in 
7000 Pullman cars now-in use. 


The MICRO V3-1 met the exacting specifications 
for economy, smail size and dependability. Its use 
is now standard on all new cars and for replace- 
ment on older equipment. This pt of a 
MICRO precision switch as a principle of good de- 
sign by Pullman-Standard engineers is typicol of 
the increasing use of MICRO products to facilitate 
modern, space-saving, streamlined design. 
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A MICRO 
litle thing 


MICRO precision switches are truly “the big- 
gest little thing in a good design.” They supply 
the design engineer with a small-sized, ex- 
tremely accurate and dependable component 
to meet applications where inches and ounces 
count. 

The MICRO SWITCH snap-action principle 
has met the exacting demands of more than 
1600 applications with widely varying require- 
ments. They have long proved to be depend- 
able components of equipment for packaging 
products, making change, bottling fluids, 
gauging dimensions, controlling temperatures, 
operating aircraft controls, heating water, 
dispensing drinks, controlling electronic tubes, 
operating relays, steering ships .. . and as lim- 
its and interlocks for machine tools. 


Whether your application calls for millions of 
accurately repeated operations, extremely 
small switch movement, unusual contact re- 
quiremenis, there is...orcan be..:a MICRO 
precision switch to meet your needs exactly. 
MICRO sales engineers are located in prin- 
cipal cities to discuss your needs with you, 
cooperate in your design problems and work 
with MICRO factory engiaeers to provide or 
produce the switch you need. Write or call 
MICRO SWITCH, Freeport, Illinois, or con- 


tact any of our branch offices. 


Write for “USES UNLIMITED” 


For the latest information on MICRO 
SWITCH developments and articles on how 
design engineers have solved unusual switch- 
ing problems through use of MICRO pre- 
cision switches, we invite you to write for 


your copy of “USES UNLIMITED” today. 








Precision owifch...the biggest 
ina GUOD DESIGN! 
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No bigger than a postage stamp, 
the MICRO V3-1 meets exacting 
Pullman-Standard requirements 





a 

This extremely small switch, with but one- 
quarter of the volume of the basic MICRO 
precision switch and one-third the weight, 
has an electrical capacity of 10 amperes, 
125-250 volts a-c for inductive and heater 
loads; 10 amperes, 28.5 volts d-c at sea level, 
6 amperes, 28.5 volts at 50,000 ft. altitude. 


It is 15g” long, 5” high and 4" in thickness. 
Circuit arrangement is double throw and the 
movement differential is 0.006". Switch case 
and plunger are made of durable, lightweight 
plastic. 


This very small MICRO V3-1 precision 
switch is designed for use as a limit switch, a 
control switch, or a safety switch, particu- 
larly in applications where only limited space 
is available. 


As in the Pullman-Standard application, 
shown on opposite page, the ratings are suit- 
able for use in aircraft, automotive, marine, 
railway or other service where circuit poten- 


tials are below 30 volts d-c. i 


MICRO Say SWITCH 


FREEPORT, ILLINOIS 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


Cope. 195] Monneapols Honey well Regulator Co. 





NYLON SPEEDOMETER GEAR ON ’51 FORD 
REGISTERS 50% CUT IN PRODUCTION COSTS 


Injection-molded to exacting tolerances in a single operation 


Nylon door-lock wedge on 1951 Ford 
Provides superior abrasion-resistance, high 
resistance to repeated impact of door slam 
ming. Costs less than materials previously 
used Nylon part molded by Standard 
Products Co., St. Clair, Mic and Quinn 


Berry Corp., Erie, Pa, 


76 


A five-step operation was formerly re 
quired to produce this gear to drive the 
Ford epeedometer cable. Now, in a 
single operation, Ford injection-molds 
nylon gears, complete with tooth iden- 
tification, directly on the shaft. It is 
estimated that use of Du Pont nylon 
has reduced the man-hours needed to 
produce this gear to one-half the former 
figure—a 50°, saving in over-all pro 
duction cost! 

Nylon gears perform better, too 
Ford finds that closer tolerences can be 
held more economically. Tolerances for 
the nylon gear are 0.001" for pitch 
0.002" for O.D. Too, 


nylon has superior wear- and abrasion 


diameter, and 


resistance. Rugged tests equivalent to 
100,000 miles of operation at 80 m.p.h 
proved nylon’s ability to stand up with 
out visible wear. 

Demand for nylon currently exceeds 
supply. However, we suggest you eval 
uate its versatile properties for future 


application, We will gladly discuss the 
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availability of experimental qualities 
for development work. For additional 
information, write 


E. |. du Pont de Nemours & Co. (Inc.) 
Polychemicals Dept., Sales Offices: 
350 Fifth Ave., New York 1, N. Y. 

7 S. Dearborn St., Chicago 3, Ill 

845 E. 60th St., Los Angeles 1, Calif. 
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...carries a tremendous load 


No other anti-friction bearing of comparable size can equal 
the radial capacity of Torrington Needle Bearings. A full 
complement of rollers distributes the load over the largest 
possible bearing contact surface while holding radial cross- 
section to a minimum. 

Our engineers have solved many high-load, limited space 
problems with Torrington Needle Bearings. Why not let us 
help you with your application? 

THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Conoda 





TORRINGTON ///7/; BEARINGS 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER + BALL + NEEDLE ROLLERS 





Letters and Wires 
Now Pouring in— 


“MORE BRAD FOOTE GEARS 





—PLEASE RUSH!” 





...-so American Gear 


SWINGS INTO AS 


Demand for Brad Foote Gears has been heavy—continuous— 


growing bigger daily... 
@ So we're converting the complete facilities of 
American Gear & Manufacturing Company, now 
a fully-owned subsidiary of BRAD FOOTE GEAR 
WORKS, INC., to the production of gears also. 
These gears will be equal in every way to BRAD 
FOOTE in engineering, design and quality... and 
fully up to BRAD FOOTE’s known standards of 
cooperation and delivery. 


AMERICAN GEAR & MANUFACTURING COMPANY 
is a smart, modern, fast-moving, going concern 
located in Lemont, Illinois. It comprises 56,000 
square feet of space, || acres of land, and is served 
by spurs of two railroads and by the Drainage 
Canal. 

AMERICAN will help meet gear production short- 
age. It will pay you to investigate. 


American Gear & Manufacturing Company 


LEMONT, ILLINOIS 


a Subsidiary of 


BRAD FOOTE GEAR WORKS, Inc. 


1309 SOUTH CICERO AVENUE, CICERO 50, ILLINOIS 
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AVAILABILITY 
AND TRENDS 


aterials ~ 





Current emphasis in the official orders is still on end use limitations, 
conservation and inventory controls. As scarcities become more acute 
in the second quarter, emphasis will be stronger on redesigning manu- 
factured articles in order to save the scarcer metals. This trend is plain 
in the conversations of NPA division heads--the men responsible for the 
metals control programs. 





SOME SUGGESTIONS Promising new alloys of magnesium, to substitute for zinc, aluminum 
and steel, are being investigated. Cleavable crystals have been produced 
in the hunt for better synthetic mica. Fibrous glass and synthetic mica 
are being substituted to some extent for asbestos and natural mica for 
electrical uses. The Army is experimenting with nitriding as an anti- 
corrosion coating. Beryllium, listed by the Munitions Boardasa problem 
metal of the first order due to its rarity, has been used for making non- 
sparking tools; aluminum and magnesium have been suggested as sub- 
stitutes for this purpose. Industry and Navy researchers teamed up to 
hunt a substitute for the extremely rare metal, cerium, as an alloy in the 
making of nodular iron. They found it in magnesium. This frees cerium 
for its prime war uses--in tracer bullets, light flints, tubes, and alu- 
minum and magnesium alloys. 





Manganese is one of the metals that must be tied early into the steel 
program. The ferromanganese industry has been advised by NPA that 
manganese supplies have been barely adequate to meet steel demands so 
far. With steel ingot production expanding, and with increasing demand 
for steels with higher than usual manganese content, the pinch will pro- 
bably lead to controls. 

The basictinorder (M-8), which ordereda gentle cut back o/ civilian 
uses, has given way to a tough end use limitation order. M-8, as new- 
ly amended, prohibits all uses of pig tin, secondary tin and certain bear- 
ing products except for purposes approved in the order. In general, the 
approved uses are important to manufaciuring. 





MOLYBDENUM Temporary controls over molybdenum were ordered chiefly on behalf 
of the machine tool industry. No deliveries of the metal are to be made 
except on DO orders or on orders for high speed steel production. And 
only 50 percent of such orders are to be filled. The purpose is to cut 
back on the military use of molybdenum, which has been running so heavy 
that tool steel makers were unable to substitute it for tungsten. Inventor- 
ies are restricted to a 20-day supply. NPA expects to replace these 
controls with a more rigid order. 





The new nickel order (Amendment to M-14) followed one issue early 
in December which permitted the non-defense consumption of nickel dur- 
ing the first quarter of the year to 65 percent of the average quarterly 
use the first halfof 1950. The new action permits the use of nickel only 
in essential items. Its use is prohibited for a long list of consumer 
products, but the order does not prohibit the making of the products them- 
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BARCO -2.. SWIVEL JOINTS 


7 eutbility | 


ULIC PIPING, T UBING ! 
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Model SK 3196—Airplane Type 
Swivel Joint for 3000 p.s.i. hy- 
dravlic service. 


A TYPICAL APPLICATION — 
To provide a piping connection 
from Point A (moving) to Point 
C (fixed). Install joint at A with 
oxis normal to plane of motion 
of A. Install joints ot B and C 
with axes parallel to axis of joint 
at A. Locate joints in plane par- 
allel to plane of motion of A. 


Ns mt 
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Model SA-7$-8CS — industrial 
Type Swivel Joint. Sizes ¥%* to 2”. 


BARCO 


FREE ENTERPRISE—THE 


50 
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ARCO Flexible Swivel Joints are being used on everything from 

hydraulic brake line assemblies for large airplanes to piping 

connections for movable heads on die casting machines. Here are some 
of the reasons why: 


FOR BETTER ENGINEERING! Pur flexibility where you want it 


— without the nuisance of sagging, flopping, non-rigid lines. Easy 
to position lines accurately. No restricted internal diameters. 


NO BINDING —LOW FRICTION, LOW TORQUE! Barco’s 
exclusive design provides for side flexibility — perfect alignment 
not necessary to prevent binding. Where required, joints can be 
supplied with no side flexibility. 


PRESSURE SAFE! The seal will not break or blow out suddenly. 
High temperature and fire resistance. No swelling or expansion 
under pressure. Built for pressure ratings as high as 3,000 p.s.i., or 
higher under certain conditions. No leakage under varying condi- 
tions of vacuum and pressure. Joints function perfectly at extremely 
low and high temperatures. 


Barco factory and field engineers will be glad to help you solve your 
problems. Wide choice of styles and sizes available from 4" to 2”. Ask 
for latest illustrated literature BARCO MANUFACTURING CO., 
1827 D Winnemac Ave., Chicago 40, Ill. In Canada: The Holden Co., 
Ltd., Montreal. 


ROTARY SWIVEL JOINT (Left) 
Lotest advanced design —very low 
torque! 360° swivel ection, plus 
side flexibility. Excellent for low 
speed rotory joint applications 
up to 30 RPM. 


REGULAR SWIVEL JOINT (Right) 
Long standard in industry. Pro- 
vides 360° swivel movement with 
side flex to take care of piping 
misalignment. 


THE ONLY TRULY COMPLETE LINE OF 


FLEXIBLE, SWIVEL, SWING AND REVOLVING JOINTS 


Werlduide Sates and Sewitce 
CORNERSTONE OF AMERICAN PROSPERITY 
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selves. Nickel plate and nickei silver may not be usea on the products 
listed after March 1. Nickel bearing stainless steel and high content 
nickel alloys go under the same sort of ban April 1. 

Covered in the order were nickel silver (wrought or cast nonferrous 
alloys containing 8 percent or more nickel); nickel plating (regardless 
of the method of application); stainless steel containing 6 to 22 percent 
nickel; and high content alloys containing more than 22 percent nickel. 
Nickel uses not involved in the new order remain under the 65 percent 
limitation. 


NO TUNGSTEN FOR Tungsten went under rigidenduse controls because imports have been 

CUTTING TOOLS cut off from China, and because of the unusuai demands for high-tem- 
perature cast alloys for jet propulsion. The jet program has created 
a demand for tugsten out of all proportion to anything in the past. Order 
M-30 governs the manufacture, sale and use of high speed steel for cut- 
ting tools wherever possible. After March 1, producers of high speed 
steels are allowed to have only 20 percent of their output contain 12 per- 
cent or more of tungsten. At least 80 percent of their output must con- 
tain 6.75 percent or less or tungsten. 











ALUMIUUM USE More than 200 civilian uses of aluminum were banned in an order which 
TIGHTENED put this key metal into the rigidly controlled group. This order is going 
to hurt civilian production in alot of places--so much so that some of the 
NPA officials who wrote it expect a floodof protests from industry. They 
indicate that mere "dislocations" won't get much official sympathy. 
The new requirements to meet DO orders vary according to the type 
of product, but these gave an idea of the size of the increases: extrusions 
and tubing now 45 percent, up 10 percent from the previous order; rolled 
shapes, now 30 percent, up 15 percent; rod, bar, wire and cable now 35 
percent, up 20 percent; castings now 40 percent, up 20 percent. 





COPPER Copper producers and users who were shut down for more than 15 
consecutive days during the first half of 1950 benefited from the only 
recent relaxation order regarding metals. They can readjust their base 
period use averages to account for the shut-down. Order M-12 permits 
users to make their own adjustment without filing formal appeals. 


STEEL The basic steel order was amended to increase the percentage ceil- 
RESTRIC TIONS? ings for acceptance of DO orders. The additions vary according to the 
type of product--2 percent higher for galvanized carbon sheets and 15 
percent higher for stainless steel sheets, for example. The amendment 
establishes a 45-day inventory for stee) products and gray and malleable 
ironcastings. The pigironinventory limit is now a 30-day supply. Ad- 
ditional products added to those covered in the original order include 
steel castings and forgings, wire rope and strand, welded wire fabrics, 
wire netting, pig iron and malleable and gray iron castings, except cast 
iron soil and pressure pipe. Steel still is operating without the end-use 
controls that have been put on copper and aluminum, the other two among 
metal's big three, but whether it can stay out from under such controls 
until CMP goes into effect this summer is one of the questions few people 
in Washington would like to try to answer. 





IMPORT DUTIES Despite the shortages in materials, tariffson imports of basic metals 
have not been remuvedor suspended. Congress can and should get busy. 
For example, the duty on aluminum is 2¢/lb; on copper, 2¢/lb; on lead, 
11/16¢ per ib in pig or bars; and on zinc, 7/8¢ per lb in the same form. 
When metal is short and we are concerned with stockpiling, the best that 
can be said for such restrictions is that they are unjustified. 
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How a manufacturer of shower heads used 
just one SPEED NUT per product and made 
a 6% material savings...cut machining costs 
...increased production rate 5 times...and 
eliminated special assembly equipment. 


Valley Manufacturing Company, Inc., Springfield, 
Massachusetts, felt that their ‘“Multi-Stream” 
shower heads could be assembled easier, faster, 
and at lower cost 

As part of their investigation, Valley engineers 
tested various methods of attaching the spray con- 
trol to the spray plate. The simplest, most effec- 


r 


tive method proved to be a single push-on type 
SPEED NUT. It also turned out to be the most eco- 
nomical—as indicated by the substantial savings 
mentioned above. 


This report is additional proof that SPEED NUTS 
can work cost-saving wonders. Make sure you are 
not missing an opportunity for economy . . . sub- 
mit your product to a thorough Tinnerman Fas- 
tening Analysis. Write for details—and your copy 
of the new “Savings Stories” booklet. TINNERMAN 
Propucts, INc., Dept. 12, Box 6688, Cleveland 
1, Ohio. In Canada: Dominion Fasteners Ltd., 
Hamilton, Ont. In Great Britain: Simmonds 
Aerocessories, Ltd., Treforest, Wales. 


<< —— ¢ Lower Material 
es: Costs! 
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Assembly Time 
Saved! 


Staking operation elimi 
nated because SPEED NUT zips 
down, bites into shaft. Expen 
sive brass nut replaced with 
stainless steel SPEED NUT. As 
sembly time was 24 seconds 
now takes only 5 ‘seconds 
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It Was The Same Ten Years Ago 


THE PRESENT WAR PREPARATIONS are so strongly 
reminiscent of 1941 that one is about convinced that 
the hands of time reversed their direction of rotation 
in about 1945. This would now put us into the year 
1941 or thereabouts 


In 1941 the mistakes of bureaucracy and brass 
were understandable. It had then been more than 
twenty years since the previous war. Naturally cob- 
webs grown during inaction cluttered the minds. 
Many of the individuals active in the war prepara- 
tions of 1941 had had no experience whatsoever. 
Thus it was to be expected that numerous errors of 
omission and commission would be made. They 
were made. And they were excused or passed off 
as human failings to be expected. Eventually after 
several years of fumbling along we got going suff 
ciently so that we were able to win the conflict in 
spite of the severe handicaps. 


Now ten years later the same rigamarole starts all 
over again. Military brass states not only what it 
wants in weapons and equipment but also dictates 
to the designers of industry how the detail parts 
should be designed. The advice of men who are 
highly trained and experienced engineers in industry 
is often ignored when they suggest design changes. 

Une would think that in view of their limited 
acquaintances with the fundamentals of design and 
production the staff members of ordnance and similar 
departments would be glad to profit from the far 
greater engineering abilities of the top designers of 
industry. But this is not so 

As an example, for the gearing in a gun fire con- 
trol the ordnance department engineers insisted on 
aluminum for the castings and steel for the gears. 
They insisted upon aluminum castings, claiming the 
need for minimum weight. They insisted on steel 


gears because, they claimed, aluminum gears would 
not be strong enough. But they had no gear calcu 
lations to prove the point. They had merely 
assumed it. 

It was pointed out to them by gear experts that 
the differences between the temperature coefficient 
of expansion of aluminum and that of steel would 
cause the unit to operate erratically at different tem 
peratures. The answer was that this was a problem 
that the design engineers of industry would have 
to work out. And even when these engineers pointed 
out the impossibility of them being able to change 
the coefficient of expansion of aluminum or steel, 
they were not permitted to modify the design. Finally 
when it was shown by calculations that the aluminum 
gears were more than strong enough, it was still 
insisted that the gears must be steel. It is awfully 
hard for a military man to “eat crow”. 

Too many men build up their ego the moment 
they get into a military uniform or get established 
as “a representative of the U.S. Government’. That 
is only human nature and will always be so. And 
because it is only human nature, we are again repeat 
ing all the dismal mistakes and errors of 1941. It 
would speed the armament program and result in 
far superior designs if the designers of industry 
had direct and immediate recourse to higher authority 
when the autocratic decisions of incompetent sub 
ordinates go contrary to the laws of nature in their 
design specifications. A still better solution to this 
problem would be a spirit of fitting humility on the 
part of those in authority. 


SY Gbdluhel 
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Power from source to tool 


suffers least loss when 


New Departure Ball Bearings 
support the transmission line. 
Thanks to “‘rolling-ball’’ motion 


and precise workmanship. 
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A battery of analogue computers is set up in the main 

room at Reeves for a confidential military 
project. For most engineering problems muitiple computers 
are unnecessary, however; one machine will do the job. 


Calculating Machines— 


New Tools for the Designer 


VIBRATIONS, shock wave tran- 
ontrol system stabilities, fluid 
and heat balances and electronic 
problems all involve complex rela 
tionships which can make reasonably 
exact design difficult and laborious. 
Answers are hard to pin down by 
rule-of-thumb estimates, and experi- 
ments may be slow, expensive and 
even dangerous 

Mathematical analysis can  over- 
ome some of these difficulties. Per- 
formance of the final design can al- 
most always be formulated in a sys- 
m of equations, with parameters, or 
onstants, related to actual, physical 


SHAFT 
sients 
flow 


DR. E, BROMBERG AND R. D. McCOY 


Reeves Instrument Corp. 


Research Division, Claude Neon, Inc 


quantities in the design. Investigation 
centers around variation of these para- 
meters to find values of the analogous 
physical quantities which will give the 
required performance. 

For example, spring constants and 
damping forces vitally effect the stabil 
ity of an automobile suspension sys- 
tem; the correct balance costed the 
two will absorb road shocks and ef- 
fectively suppress oscillations. The 
control systems for a steam turbine 
must vary throttle settings to follow 
load changes as closely as possible; 
turbine accelerations give feedback 
signals to the control system to modify 
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the rapidity of the throttle changes, 
and thus minimize hunting. In each 
case, the problem boils down to find 
ing the most suitable values for para- 
meters in the differential equations of 
motion 

Even when equations of system re- 
lationships can be formulated, solving 
them usually presents difficulties. If 
such an approach were to be used 
frequently, a larg part of the engi- 
neer's time would be spent wrestling 
with complicated mathematics. Many 
fluid dynamics problems for which 
exact solutions are possible have gone 
untouched because of the mathematical 











(A) INTEGRATING AMPLIFIER is provided with 
feedback condenser that provides output voltage 
equal to minus the time integral of the algebraic 
sum of the input signals plus an initial constant. 


(B) MULTIPLYING AND _ RESOLVER 
SERVO UNIT not only gives products but can 
also be used to perform trigonametric operations 


in computing and 


drudgery involved. The mathematical 
burden must be lightened before the 
design engineer can take advantage 
of these fields of research 
Computing machines should be the 
logical answer. A slide rule multiplies 
and divides; an adding machine is a 
must for the accountant. Why not 
a machine for differential equations? 
While such computing machines 
have been used and discussed exten- 
sively in mathematical fields, design 
engineers and industrial development 
departments have for the most part 
remained aloof. The expense and 
complexity of the more practical com- 
puter designs have been overestimated. 
For commercial needs, a computing 
machine must fit into the engineering 
budget and must be operated by the 
engineering staff, without additional 
specialists. oor ay must run through 
quickly, preferably leaving a perma- 
nent graphical record of results for 
design study. Variation of equation 
nage see is important, and this must 
accomplished quickly and contin- 
uously. 


hen a problem is no wiiy 
of interest, the computer must quickl 
adapt itself to other equations. 


Digital Computers 


For the most part, the widely pub- 
licized calculating machines used and 
under development by large universi- 
ties and government research programs 


86 


industrial control 


systems. 





are. digital computers. Their size, ex- 
pense and complexity are over-awing. 
Smaller machines, based on the same 
rinciples, are made commercially by 
he wakerte Business Machine 
Company and Remington-Rand 

All quantities in the problem are 
represented by digital numbers, with 
no in-between values. A ten tooth 
ratchet wheel might represent num- 
bers from 1 to 10. The Chinese abacus 
or a school boy’s ten fingers are simple 
digital computers. 

Punched cards or tapes, magnetically 
marked drums, flip-ops and relays 
are typical working units in digital 
computers. Usually only one opera- 
tion can be done at a time, and a 
“memory” arrangement stores calcula- 
tions for re-use in the correct sequence 
Addition, subtraction, and in some 
machines, multiplication are the basic 
operations, and all calculations are car- 
ried out by combinations of these 
Although individual operations are 
phenominally fast, the speed of the 
computer is geared to the rapidity with 
which information moves in and out 
of the memory. In principle at least, 
any problem that can be reduced to 
arithmetic steps can be solved. 

Differential equations are another 
story for the digital computer. Even 
a simple set of equations requires an 
elaborate machine, serviced by a skilled 
maintenance staff and fed with mate- 
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rial specially prepared by trained 
mathematicians. With the tremendous 
number of fundamental steps required, 
running time for a single solution may 
be great. With parameter variations 
and a number of solutions, operating 
time increases in proportion. In gen- 
eral, digital computers are at present 
confined to probiems involving a large 
amount of data or requiring an ex- 
treme degree of accuracy, regardless 
of cost or time. Thus, the International 
Business Machine card computers are 
used in statistical problems where the 
mass of data is large but the mathe- 
matical sequence limited 


Analogue Computers 


A second type of calculating ma- 
chine is the analogue computer. A 
slide rule is an analogue computer, 
representing numbers by lengths. Op- 
erations are carried out simultaneously 
or in logical sequence, with the results 
from each operation used immediately 
in the next. No memory provisions 
are required. Any electrical or me- 
ian component which can ke 
varied continuously will make an an- 
alogue operating element, and a wide 
range of designs has been investigated. 
In every case, however, the analogue 
principle makes results approximate 
and not absolutely repeat ble 

The analogue n Bras lends itself 
to a wide variety of specialized com- 
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(C) AN ELECTRONIC 


ANALOGUE 


“bhtttt 
“EEEEEE- 
‘Hatt: 
“0GETI- 


COMPUTER can be used as a 


simulator to check machine design characteristics, as a tester to deter- 


performance of a 
machine to furnish 


mine system 


calculating 


puters, and a class of machines known 
as “Differential Analyzers 
developed for differential equations 


and 


has been 


simpler 
which tend 
field. Al 
operation 
differential 
electroni 


These are cheap, fast 
than digital computers 
to cover a much wider 
though strictly me 


has been attempted, 


hanical 
most 
analyzers in use today are 


Two distinct types are recognized 


Fast DIFFERENTIAL ANALYZERS com 
bine and 
tances with isolation amplifiers in an 


resistors, condensers induc 
electric circuit whose transient response 
occurs in several thousands of a se 
Values of the irc 
varied by 


ond 

nents, 
analogous to the problem constants 
Although solutions are obtained almost 
instantaneously, the fast differential 
analyzer has drawbacks from the view 
point of the design engineer. Accu 
racy varies between 1 and 5 percent 
The equation appears as a 
trace on an oscilloscope, which must 
be photographed for permanent re 
ord Most important, only 
differential with 

coefficients can be 


ult compo 


potentiometers are 


solution 


linear 
equations constant 


handled easily 


SLOWER 
may 


DIFFERENTIAI 
} 


ANALYZERS 


use separate that add, 


units 
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conditions, or as a 
differential equations 


operating 


subtract, multiply and integrate. These 
elements are interconnected according 
to the problem, and equation para- 
meters are varied by potentiometers 
Since these devices are combined with 
servo mechanisms, Operations are 
slowed up slightly. Since this longer 
operating time allows the equation 
solution to be traced by mechanical 
pens for permanent record, no dis- 
advantage for design research use is 
involved 

Accuracy of 1 in 10,000 is attain- 
able and operators can be trained in 2 
or 3 days, a general knowledge of the 
differential equations to be solved be- 
ing the only prerequisite. Preparation 
time for most problems is a matter of 
hours and any system of differential 
equations—linear or non-linear—of 
any degree of complexity, can be 
solved 

These Differential Analyzers are 
marketed commercially and a number 
have been built by companies for their 
own use. Operation is similar and gen- 
eral principles are identical. 


Slow Analyzer Operation 


One common type and flexible elec- 
tronic differential analyzer is the 
REAC, manufactured by the Reeves 


Insirument Corporation. Addition 1s 
done on feedback amplifiers with re 
sistive input and feedback, as symbol 
ically represented below. Gain is 


a ——_________ +1 


3 ——_—___+__»} 
¢ ——__2__+ 
D 1 


+x «A+4B8+10C+0 





determined by the ratio of fixed feed 
back resistance to input resistance 
Output potential is the negative sum 
of the input voltages, each multiplied 
by its own amplification constant 
Integrating amplifiers below ar 








Cc { Initial Condition termnol 


ena fLlE+4F +10G) dt +c 

similar, with the substitution of feed 
Sack condensers to give ouput voltage 
equal to the negative time integral of 
imput potentials. Voltage C is the 
value of y at ¢ O, corresponding 
to a constant of integration. The 
value of ¢ is elapsed time after closing 
of the circuit. 

Multiplication is done on a servo 
unit (below) whose shaft is rotated 
through an angle governed by the 
imput unit with the rotor moving a 

tentiometer contact arm which feeds 
Pack to the servo. With an imput 
voltage y, between + 100 and 
100 volts, the servo turns until the 
feedback voltage is +- y. Rotation 
will cover y/100 of the distance from 
the center to one end of the potentio 
meter A second potentiometer, 
mounted on the same shaft, is con 
nected as shown below. Potential 
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at the second contact arm will be 
y/100 times x or xy/100 
Division is accomplished with the 


setup shown below. The output A 


























of amplifier No. 1 is inverted by 
umplifier No. 2 to A. Potential 
at the contact arm of the multiplying 
potentiometer, yA/100, is fed back 
to the summing amplifier 
Components are coupled through a 
panel board to set the computer up 
for each problem. Potential of any 
point in the circuit can be read to 
vive time variations of the desired 
functions. Actual time may be mul 
t 1 by a constant to spread the 
pattern for easier analysis. To 
the computer into operation, relays 
the amplifier imput circuits are 


closed Vhen the solution is no 
longer of interest, the relays are opened 
and the process is repeated with dif 
ferent potentiometer settings to sim 
ulate the effects of different conditions 
in the actual problem. 

Consider the case of a mass, damper 
and spring, taking a leaf spring with 
non-linear characteristics. The restor 
ing force can be represented as 


F=by +hy 


giving as the equation of motion 


my 





-< 


16 py +6. 25y + y'] 


Using 
We choose as initial conditions 
= 0.5, =Oatt=0 


and obtain in operational form 


2 6.25.— 9 


v 


= — 16 py — 


1 


This is set up in the differential 
analyzer as shown in the problem 


Present Applications 


The flexibility of the productior 
model of the REAC has made it pos 
sible for research and development 
laboratories to solve a wide variety of 
problems. It has been used to det 
mine the trajectory of an electron in 
the electric field of a vacuum tube and 
the actual behavior of an airplane 
under the control of an automatic pilot 
The critical flutter speed of an air 
plane, cross-wind pressure distribution 
on a bridge, and the whip in a loaded 
shaft have been computed. The ele 
tronic analyzer is particularly applic 
able to problems in control engineer 
ing, such as servomechanism and 
regulating device performance. Even 
systems with markedly non-linear char 
acteristics and sharp discontinuities 
can be handled 

The operating speed of the REAC 
makes it suitable for testing servo 
mechanism models or production units 
The differential analyzer is set up to 
simulate the performance of the ma- 
chine that is to be regulated. It is 
then connected to the regulatin; 
servomechanism Realistic tests are 
carried out in the laboratory, where 
modifications can be quickly made and 
the expense of building a number of 
machines is eliminated 
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Fig. 1—Typical materials and prod 
successfully stud welded: > 
studs to steel grill after plating; ( 
aluminum pin to aluminum base 
electrical component; (C) steel stud 
steel frame through woven steel wi 
(D) ¢ in. steel bolt wo steel casi 
(E) steel studs to brass plate; ( 
aluminum pins to aluminum shut 
(G) internally threaded copper stud 
steel studs to stainless steel aut i 
at ive molding trim; ( 
lender shield; (1) steel stud to b 
nameplate; (J) steel stud to 
ium ; aluminum studs 
chromium plated zinc die casting; ( 
steel snap-off stud to regulator 


Stud Welding to pom toaee 





Ferrous and Nonferrous 


r. L. HUFER1 P. F. POWDER J. NATER Metals 
Graham Manufacturing Corporation 


onferrous metals and alloys is a in productivity can be obtained. Applications 
f fabrication, often resulting in mass produced products such as appliances, aut 
t improvement. In this article the nameplates, but “short-run” industrial equipment as well 


may encounter when con 


By use of a capacitor welding control, the field of stud welding 
has been broadened to include most ferrous and nonferrous metals 
a modified arc welding technique nd their alloys, and combinations thereof. Examples include stec 
r curved sheet or plate, so that solder- to steel, steel to brass, steel to stainless steel, aluminun 
method of drilling and/or tapping the plate aluminum, aluminum to zinc die castings, stainless ste 
‘ loyed. The advantages of the process are that less steel, copper to steel, nickel to steel, silver to st 
a savings in time, manpower, and material, and an increase to brass, and bronze to steel. Some of the products 
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Fig. 2 
control 


Four-gun capacitor discharge 
Power is supplied from the 
motor generator set to the capacitor 
bank. The guns are not charged until 
the welding cycle is initiated, which is 
accomplished by depression of two 
palm valves on the standard machines, 
or energizing of a solenoid operated 
valve on the automatic type machines 
The operation of these valves causes 
air to flow into the pneumatically op- 
erated welding contactor causing it to 
open the charging circuit and to close 
the discharge circuit as well as supply 
air to actuate the gun. The electric 
energy is then discharged through the 
stud to the work plate. 











typical of these nd 
tions also show the wide 

stud welding is applicable 
The process has few 

sulfur 


Fig. 1 are other 


combinations 


limitations. In 
must be low for 
nonferrous metals the 


content satisfactory weldability, and ir 


lead content must be held at a 
For economical machining 


minin 
of studs or like products, a sulfi 
range not to exceed that found in AISI Type B-1112 steel shou 
be specified 

The key to the process is the utilization of three factors 
lensers for the storage of 
blow 


The stud has a 


electrical energy, the stud 


hammer 


small cylindrical tip, centrally located on the 
This tip is an integra! part of the stud. The diameter and 
length of this tip may vary with the diameter and length of the 
stud, the thickness of the plate, and the materials involved. When 
1 high amperage, low voltage discharge is passed 
stud 


base 


through the 
as the tip touches the workpiece, an arc results that melts the 
ameter of the stud and a corresponding area of the work 
piece. The time of the arc is extremely brief—approximately one 
mill second—thereby permitting the welding of studs with little 
heat penetration and no distortion of the work even or 

It is important to note that there is n 
shrinkage in the length of the 
results from the weld 


full 


gages of material 
= | able 


fillet 


stud, and practically 
The welding of dissimilar metals with a resistance type wel 
is often impossible because of the wide range of melting tempera 
tures of the two metals to be joined. The electrical energy involved 
and the timing control must be calculated to melt the metal with 
the higher melting temperature. This very often means that 
metal with the | 


a weld can be accomplished 


heat thus generated will disintegrate the 


nelting temperature before 


In principle, the process may be best explained by tracing the 
flow of electrons through the welding circuit, Fig. 2. After the 
condensers are charged, the electrons flow through the gun, tl 
collet, to the stud, which is at this 


workpiece at a velocity. 


ie 


time traveling toward the 


pre-determined The positive side of 


90 





steel, the carbon and 


rk aes ORT oe VER tr Pe 


workpiece 
the workpiece, bec« mes molter 
at a velocity of ab 
inertia of the 


S$ the two parts 


rt 


No, the tiy id, as described 


and the 


elsewhere 
is performed 
need for fi and ceran errules. The explosive 
effectively cleanses 
pertors 


rem 


n. Diameters 


ire snow 


and pr 
lepending 


r specih 


S ially are made to custon 
lar to studs, such as handles, shanks, levers 


made with a suitable tip 


There is no limitation 
minimum thickness of 0.02 
side 
strength of the weld is normally me 


narking on the reverse 
asured strength 
less specifically desired otherwise 
full area welds, t rn vf the 


the material, or tl Ss 


i, can be acc »mplished 
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Note- This dia to be the some on 
threaded end os on non-*hreoded ‘ 
oO 9 
end hi 
7A —_ Thread form to be as nducoted 
aa. with shorp corner elimnated 
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AISI 
1010 
Steel 





65-35 
Brass 


65-35 
Brass 








65-35 
Brass 


J- thread” he 


45 chomter. 





mi 


Note- This dia to be the same on threaded ; 
‘end as on non-threaded end Stud Material 
Threod form to be as 
indicated with sharp 
corners eliminated. 


AISI 417 


Stainless Steel 





AISI 1112 


Steel 


65-35 Brass 











SAE 1910 
Bronze 


grands 16) 
f 600° 45° chomier 


Stud Material 


Sek i mamma 


Some Typical Stud D 


Bin. C, deg D, ix I 


0 05 
+0 005 
—0 000 


0015 
+0 005 
0 000 


3172 0 020 0 010 


+0 O10 
0 000 


+0 O10 
0 O10 


0.015 
+0 010 


0 015 
+0 005 
—0 000 


0.015 
+0 005 
—0 000 

0.015 
+0 005 
—0 000 


0 O15 5/32 
+0 005 
—0 000 


0 015 
+0 010 


0.015 
+0 005 
—0 000 

0 @1 
+0 005 

0 000 


0.015 
+0 010 


Some Typical Stud Dimensions 
E, in 

+0 005 
—0 000 


G,in. HA, ie 
+0 01030 00 


B, in 
+0 005 D, in 
—0 Om 


A, in 
+0 0 
5/8 ».015 
0.081 
0.01 
0.@1 
0.025 
0.081 
0.081 
0.015 
0 015 
0.015 
0.015 
0.031 


46-32 N.C 
8-32 N« 
1/4-20 N.C 
6-32 N.C 
710-24 N.C 
None 
1/4-20 N.C 
None 
#6-32 N.C. 
45-40 N.C 
46-40 N.C. 
410-24 N.C 


0 BI! 
0 Gi 
0 1 
0 Bl 


0.1177 
0.143 
0 2175 
0 1177 
O 162% 


0.015 
0 @! 
0.047 
0.) 1/32 
0.031 5/16 
0.1 
0.01 
0.015 
0 015 
0.015 
0.015 
0.61 


0.134 
0.162 
0.249 
0.134 4 
0 13/16 
1/2 
0.047 +0.015 0.562+-0.0 
32 
8 


0.041 
0.015 
0 @1 
0 081 
0 01 
0 mil 


0.2175 


0.1177 
0.1088 
0.1218 
0.1629 


1/32 16 
1/16 8 
3/32 s 


Fig. 3—Typical dimensions of studs: (A) Flange-type and (B) standard type. The dimensions are not stand- 


ard, since each stud is made to individual specifications, 


and the shape usually is modified for each application. 
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The gun is constructed with a piston and a piston rod, which 
extends downward out of the gun body so that a collet (to the 
proper diameter) may be attached. The gun is 
actuated by air pressure and thus moves the stud to the workpiece; 
a minimum 85 psi is recommended. The piston, 
piston rod and collet are returned to the “up” position by restore 
air pressure on the rod side of the piston. The restore air func 
tion is always constant while the machine is in operation, but the 

the stud downward is activated 
welding is performed. The speed of the stud travel 
to the workpiece is controlled by change of pressure to the gun 
piston the pressure. Normally two condensers 
are required per weld, and are, of course within the 
Two condensers can be fully charged in less than a second 

Any a-c supply is The power 
supplied is used only to run a generator set and 
to operate the magnetic coil on the condenser-charging contactor. 
this case 


stud readily 


air pressure of 


air pressure required to move 


only when 


or in restore air 
mounted 
cabinet 
Satisfactory as a power source 
built-in motor 
ircuit, which 
stored energy is the motor generator set. 
The speed at which the gun approaches the work and the voltage 
to which the condensers are charged are the only timing arrange- 
ments required. Both of factors are variable and are set 
by the operator for the indiviual job by adjusting an air pressure 


regulator and 


The source of energy for the welding in 


is the the condenser 


these 


a variable resistor. 


head , two or more studs can be 
simultaneously in as close as 14 in. between 


fired studs can be located within } in. of 


a multiple 
welded 


In wel 
clusters 
centers. Individually 


each other 


Automatic stud selection 1 feeding mechanisms are avail- 
able to feed in the proper position to the 
welding gun. Index fixtures and tables have been adapted to speed 
up the feeding of the workpieces. Stud locations are consistently 


maintained within tolerances of 0.003 inches 


an 


studs automatically 
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The medium most commonly used for selection of studs is tl 
tip. Studs are automatically fed to 
which passes the stud to the gun in 
weld, i.e.; with the tip in a downward position, The stud feeding 
mechanism is synchronized with the action of the 
regulating the flow of the studs and permitting delivery 
stud to the gun for each stroke. Normally 
of the stud should be at the diameter 


auto.uatic selection 


escapment and selector 


proper position for 


the 
the the 
gun—thereby 
of one 
the length 


to 


wel ling 


least twice permit 


Under ordinary conditions an operator can manually feed 400 
or studs per hour. Collar-type studs, obviously be 
fed as rapidly. Automatic selection feeding permits 
over 3,000 welds per hour 


more cannot 


stud and 


Stud welding to ferrous or nonferrous metals is not the answer 


to all joining problems with such materials. Frequently, a non 
detachable joint is satisfactory or even desirable and in such cases 
the more common methods of welding can be employed. But when 
a housing or cover must be removable, a threaded stud is often 
the logical fastener. Joining it to the base metal by stud welding 
warrants investigation as compared with other methods of attach- 
ment. For example, when a joint must be watertight or pressure 
tight, a drilled and tapped hole must be gasketed; if the stud 
is welded to the housing, frequently no gaskets are required or 
else the design can be simplified 

Attaching fasteners to dic 
logical application 

which often requires 
up the casting cycle—it 
during subsequent fabrication 

These and previously discussed uses fairly well 
for the process, but one other point is worthy of 
little heat is involved in making the 1s can be 
finished or plated 
marring the surface. This is particularly important when appear 
ance is a significant factor in design. 


castings is another example of a 


Instead of using the stud as an insert in the 


more costly die and 


can be 


construction 


the casting 


casting 
slows welded t 
held 


Since 


define the 


mention 


mt, stuc welded 


to surfaces without burning or otherwise 
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Chrysler Models 


Outstanding 


For Design Changes 


The 


notable engineering developments and an impressive 


1951 Chrysler passenger cars incorporate some 


list of major mechanical design changes. The 180 hp, 
V-8, valve-in-head Firepower motor and the Oriflow 
shock absorber are standard throughout the Chrysler 
line. A torque converter and the first American pas- 
senger car power steering system will be furnished on 
the two largest models of the Chrysler Imperial line, and 
as extra equipment on the Imperial and New Yorker 
models. Forced air cooling is used on the disk-type 
brakes on the Imperial eight-passenger sedan and limou- 


sine. The new V-8 engine, designed for weight savings, 


Uf” 


Wh 


Yjf- 


CYLINDER BORE IS 
stroke is 3 5/8 In.; dis 


nches. Strok 


2 


l 
and b 


utilizes a 7.50 to 1 compression ratio, the highest ever 
specified by Chrysler, and gives good performance on 
regular gasoline. The big features of the power plant 
are compact size, quiet operation, relative freedom from 
deleterious engine deposits and a fuel economy that is 
approximately 10 percent better per bhp-hr than the 
1950 eight. This performance is achieved by a hemis 
pherical design combustion chamber, hydraulic valve 
tappets, slower piston speed, an improved automatic 
The 
shock absorbers, carefully designed to the actual damp 


choke and a water-jacketed throttle body. new 


ing requirements, give a smooth ride at high speeds 
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groove, which prov ides equal or better oil 
former models. The 
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train design 
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PRODUCT DESIGNS 


i 
Partition 


Meat retarner plate 





INTEGRAL AUTOMATIC CHOKE is design feature to DXOUBLE-BREAKER DISTRIBUTOR provides adequate 
improve starting characteristics by sensitive thermostatic spark at high speeds. Two parallel connected breakers a 
coil and vacuum piston to position choke blade. Retainer tion several cam degrees apart to give a longer effective 
plate controls heat transfer to coil for smoother action primary build-up and ensure sufficient secondary voltage 





Range where very little 
’ ~~ control is desired 


¢ Curve for maximum resistonce 
7 p toe desired at mid-stroke 
4% Se a cite 


Curve of standard conventional 
o shock absorber 











| 
) 


CONVENTIONAL SHOCK ABSORBER pro 
vides spring damping force rising rapidly with 
deflection and leveling off. The dotted lines shows 
resistance value actually desired at mid-stroke 


Distance thru which shock 
~~" absorber is operated 
Excessive control in 
j this range eliminated 
- -Oriflow 





f -Previous type 
<.Greoter area under oritiow curve 
indicates higher energy absorption 


RADIATOR CORE AREA is reduced 18 percent over in-li.e engine ORIFLOW SHOCK ABSORBER designed by 
due to lower heat transfer in spite of 33 percent power increase. Chrysler gives a more ideal resistance curve in- 
Fan diameter, speed and the number of blades are reduced accord- creasing gradually to absorb large shocks fully but 
ingly. Chrysler engineers credit combustion chamber and valve de- retaining light control for small deflections and 
sign, shown in cross section, with this performance. isolating road shocks of normal driving 
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M-é 
hydrautically operated 
frransrnissior 





Internal expanding 
hand brake 
Overrunning 


chitches — j n ~. Torque converter oil sump 


FLUID-TORQUE DRIVE connects V-8 engine to con- brazed assemblies of stamped steel parts, while the two 
trolled type automatic transmission on which first and third — stators are precision aluminum castings. Housing is welded 

biy and complete unit is replaced when necessary 
Impeller and turbine in 4 element converter are hydrogen Over-running clutches change convertor into fluid coupling 


gear ratios have been reduced slightly from 1950 units. after assem 




















FLUID FLOW in the Oriflow shock absorber is through long, small diameter HIGH OUTPUT OF ENGINE is 
tubes in which flow resistance builds up more gradually with piston or fluid achieved by hemispherical combustion 
velocity than with conventional thin plate orifices. Compression relief valve chamber design and lateral valves with 
plates flex under rough road conditions to reduce resistance and prevent damag exceptionally high lift. Intake and ex 
to the structure. Greatly increased damping is provided at large deflections haust ports allow natural gas flow 
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' 
Distributing votves 


Full power 


HYDROGUIDE POWER STEERING SYSTEM was designed for Chrysler 5y DIAGRAM _ shows 
the Gemmer Manufacturing Company to reduce driver effort by 80 percent which directs fluid to cyl 
Complete travel of the road wheels is accomplished by 33 turns of the steering tion valve controls ratio of | 
Driver retains road feel and mechanical control under all conditions. hydraulic power to retain 


wheel 


shaft is actuated by s eht-line 
w or 


COMPLETE POWER UNIT has cylinders screwed into ROLLER ARM to turn 
rubber T rings, backed with spli movement cylinder pistons, removed in this skeleton \ 
xtrusion, seal pistons the power train. Hand operation remains on power failur 


housing. ( omposite 
ENGINEERING Marca, 195] 


hen lic rings to pr vent 
Propuct 


YO 



































SSS sete 


in@Qui 














werrers Otte, 
es 

















POWER IS APPLIED to the Pitman arm by two cylinders actuating the hydraulic valves. Valve design insures that 
driv from engine pump or by direct manual control listributor valve is fully displaced before the reactiva valve 
Hand torque on elliptoid-teeth valve-operating gears moves is moved. Valve movement of 0.003 in. starts application of 


wheel shaft slightly in spherical shaft bearing, hydraulic power to reinforce hand-applied steering torque 


DRIVER OPERATION is the same as for conventional driving and low-speed ranges. Interior width is unchanged 
fluid coupling and automatic transmission. Accelerator- by slightly narrower outside dimensions. Yoke connecting 
mntrolied upshifts and downshifts can be made within front fenders increases strength and quietness of sheet meta 
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PRODUCT DESIGNS 


Mechanical Heart 
Designed Around 
Squeegee Pump 


The mechanical heart used in Hahnemann Hospital's 
heart-lung machine utilizes the Vanton Pump Corp. 
squeegee-action pump as the blood driving element. 
The machine is intended to allow surgeons to prime, 
by-pass, drain or open a patient’s heart and to permit 
investigation of the function of other organs. The 
artificial heart and lung are mounted in a shatter- 
resistant transparent Plexiglas cabinet, into which 
bluish-purple venous blood is detoured from the 
patient. The blood takes on fresh oxygen and gives 
up carbon dioxide in an oxygenator before being 
pumped back into the patient. Materials were 
chosen to allow observation of the function and to 
prevent contamination of the blood by corrosion 
products. Pump design prevents leakage or infec- 
tion and simulates the action of the human heart 
closely. The absence of check valves, gaskets and 
packing glands simplifies maintenance. 





TRANSPARENT CABINET incloses oxygenator, or artificial 
lung, mounted in the left rear, and the heart pump, with its 
motor drive and speed reducer. The speed control, at upper 
right, and related equipment regulate blood flow to synchro 
nize with requirements, just as the human heart does 


Plexiglas Plexiglas 
intet port 








Eecentric-~ 
shott 


PUMP CONSISTS of Plexiglas body, gum rubber liner, rotor and two end CIRCULAR MOTION of the rotor 
plates. The liquid does not touch any contaminating material; the fluid is only assembly on eccentric shaft actuates 
in contact with the outer surface of the liner and the inner countersunk surface of _ the liner to push blood toward the out- 


the body block. A }$ hp motor drives the pump. 


98 


let port with liner wiping action. 
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Hl __ Trensporent polyvinyl 
tubing 


Retreshed blood {lowing 
back fo main artery 
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tside cabinet of 
machine 


t-lung 


BLOOD DRIPS down through fine-meshed, disk-shaped 
stainless steel sieves packed in a vertical stainless cylinder 
Oxygen is taken on and carbon dioxide evolved. Refreshed 
blood from the bottom of the cylinder is pumped back to 
the patient through transparent polyvinyl tubing, without 


MECHANICAL HEART is similar in size to the human 
heart although capacities oP to 8 qt. per minute, double 
that necessary, can be handled by the artificial pump. Oil 
or grease can not come in contact with the circulating blood. 
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destruction of the blood cells. Rate-of-flow and temperature 
control instruments are also built into the conga 30 in 
high cabinet, which was designed to be portable to meet 
hospital conditions. Before use, the circuit is primed with 
blood or plasma so that no air is pumped into the patient 





Operating speed 1750 rpm 





| /. 
20 3%” 








Pressure heod ps: 


CURVES of various pumps of this type show the variation 
of pressure head with fluid flow capacity. Performance will 
vary with different liquids. Vacuums as high as 26 in Hg 
can be maintained by this device in other applications 
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PRODUCT DESIGNS 


Graphite Powder Transmits Torque 


An electro-magnetic clutch has been designed by the 
Central Research Division of the Eaton Manufac- 
turing Company on the Eaton-patented principle of 
transmitting a load by a mixture of a dry lubricant 
; : . P > Ory powder iron ond 
and a magnetic powder. The design gives accurate oR, ———“graphite mixture 


control, simplifies sealing, and cuts friction wear 


“Collector 
rings 


AUTOMOTIVE CLUTCH is typical application of variable 
gap mechanism, which is designed for smooth clutching or 
braking engagement and maximum capacity in minimut 
The fix d gap lutch is intended for consta lips 
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GRAPHITE AND MAGNETIC POWDER are the basis of — viscous drag with current off. Variable gap 
both main clutch designs. Powder is drawn into fixed air gap der between plates as they are magneti 
1 frozen to | le lubricating bond from lock-up to full gether. Friction surface is refaced 
1. Light powder gives no of current. Running and break-away friction at 
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FATIGUE FAILURES 





J.0O. ALMEN 


Research Laboratories Division, General Motors Corporat 

Case histories in which unexpected and unrecognized improvement in fatigue strength 
of metal products was obtained from processes that were applied for other purposes 
Re-interpretation of old test data in terms of residual stresses indicates that superior 
fatigue strength can result from fracture barriers established by beneficial residual stresses 


that are induced by fabrication operations or that are produced by prestressing processes. 
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Fig. 1—Laboratory set up used in projects for determining effect of shot blasting on the fatigue life of automotive parts. 


Prestressing Processes 
and Fracture Barriers 


and 


unrecognized 


improvement in fatigue 


es or 
strength of metal products is often obtained from processes 
that are applied for other purposes. Engineers, often unknowingly, 


have long made use of the fact that fatigue fractures cannot orig- 


(Ref. 1) 


stressed material 


inate and cracks 


cannot 


propagate in compressively 


Railway car wheel failures would be more frequent if fatigue 


barriers, in the form of residual compressive stresses, were not 


present in the rims of the wheels. These essential stresses are in- 


duced during fabrication by operations that are intended to harden 


the wheel surfaces and thus obtain wear resistance. 


CARBURIZING, nitriding, and other 
case hardening operations are im 
treatments against fa 
Although 


specified to increase resistance to 


munizing 


tigue fractures usually 


wear, abrasion, or 
hardening also increases the fatigue 
strength of the 
part. Though usually attributed to 


corrosion, case 


surface hardened 
the toughness of the core, the su 
strength of 
parts actually results from the frac- 


perior fatigue such 


102 


ture barriers that are established by 
residual compressive stresses in the 
hardened surfaces 

Mechanical cold working process 
shot 
stressing 


es such as peening, surface 


rolling, and beyond the 
yield strength of the material as is 
commonly done in pre-setting 
springs, are applied because the cold 
known to resist 
Actually, the im- 


strength 


metal is 
fatigue failures 


worked 


proved fatigue results 


Propuct 


protection afforded the 
the residual com- 


from the 
metal surface by 
pressive stress induced by the cold 
working (Ref. 2). Even laboratory 
fatigue specimens profit 
from the relatively minute 
work of The 
compressive stress that results from 


greatly 
cold 
polishing residual 


polishing increases the fatigue 
strength of most laboratory 
that the 


purpose of the polishing the 


speci 


mens to such an extent 
spec i 
men is defeated 

Explanations of the behavior of 
fatigue specimens are usually in 
complete, misleading, and erroneous 
when the fact is neglected that cold 
working, and many other processing 
operations, develop beneficial resid- 
ial stresses in the treated metal 
The that 


can be beneficial also runs counter 


concept residual stresses 
to the generally accepted theories of 
(Ref. 3). In 
failure is 


failure static tests, 


measured by extensive 
plastic deformation of the test spec- 
imens; and such failures will result 
from tension, compression, or shear 
stresses 
from dis 
Ref 
5) of fatigue specimens 
interpretation of 
terms of residual stress 
Re-interpretation of old test data 
in terms of residual stresses, in nu- 


Information obtained 


section stress measurements 
3, 4, and 


permits data in 


merous instances, have completely 
changed the significance of the test 
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Criteria for Carburizing 


The customary criteria for carbur 
izing are incomplete and misleading 
strength is 


as far as fatigue con 


cerned. Among the important fac 
tors that affect fatigue life are 

1. Magnitude of the residual com 
the 


stress 1S a 


pressive carburized 


This 


the protection against surface weak 


stress in 


case measure of 
ness 

2. Compressive elastic limit of the 
hardened case. If compression yield 
ing 
stress will be lost 


occurs residual compressive 


3. Area of the case in relation to 
the area of the core. Premature in 


ternal fractures in the core can de 


velop from excessive residual ten 
sion 

One serious problem in the 
duction of Allison engines during 
World War II was the large number 
of carburized main reduction 
that 


netic 


pro 


gears 


were scrapped because mag 
revealed 


The 


the residual 


particle inspection 
the tooth 


were (¢ aused by 


cracks in surfaces 
cracks 
tensile stress developed in the sur 
face layers of the teeth by finish 
grinding 

During grinding, the temperature 
of a thin 


immediately 


layer of the 
the 
greatly 


very metal 


under grinding 


wheel increased causing 
thermal expansion of this layer and 
at its 


strength by 


vield 
the 


lay 


the same time reduced 
restrained 
the hot 
became compressively 


its 


Being 
underlying cold metal 
er tressed 
strength, where 
its 


Upon cooling, the heat 


above elastic 


upon it adjusted to restrained 
dimensions 
ed layer contracted, and cracks ap 
peared on the tooth surfaces when 
the resulting residual tensile stress 
exceeded the ultimate strength of 
the metal 
When 
tion revealed such cracks, the almost 


completely 


magnetic particle inspec 


machined gears were 


scrapped as useless, since any sur 
face defect increases the local stress 
and hastens Also, 


grinding cracks in carburized gear 


fatigue failure 


teeth were presumed to be partic 
ularly harmful, the 
stress increases as the metal hard 


because local 


ness is increased and as the surface 
notch become sharper 

So 
that 
grinding 


many gears were scrapped 


gears 
cracks 


containing numerous 


were tested for 


Marcu, | 


fatigue strength and thus measure 
the 


tested in 


the extent of damage caused by 
cracks The 
a fixture employing the closed ci: 
cult 


gears wer! 


system, in which two main re 
duction gear sets were coupled to op 
pose one another and the torque to 
be transmitted was controlled by a 
The 


electri 


suitable wind-up mechanism 


gears were rotated by an 


motor through the low speed shaft 

During the test periodic magnetic 
particle examinations were made of 
Also 
tape transfer prints of all 


the gear teeth at these times, 
adhesive 


the teeth 


increase 


were made to record any 


of 


surface cracks between examination 


in number or growth 


intervals 
of 


A succession transparent ad 





Fig. 2 — Succession of transfer prints of magnetic 
particle markings on one cracked gear tooth. 


Table |—Test Data on Carburized and Ground Main Ceduction Geer 
Note; Print Numbers refer to series shown in Fig. 2. 
Test loads are stated in percent of toke-off torque. 





Stress Cycles 
Between Readings 


li 


Test Load 


Total Cycles at 
Time of Print 





None 
100 
100 
100 


1,830,000 
2,850,000 
4,420,000 
5,740,000 
3,010,000 
17,950,000 
14,350,000 
2,500,000 
4,170,000 
6,450,000 
18,750,000 
1,800,000 
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None 
1,830,000 
4,680,000 
9,100,000 

14,840,000 
17,850,000 


g 
rae accra Be | 


100,920,000 








Broken tooth after @ total of 100,920,000 stress cycles. 
a= i. 











hesive tape transfer prints of the 
magnetic particle markings on one 
cracked tooth from a gear used in 
one fatigue test is shown in Fig. 2 
These prints are made by placing 
transparent adhesive tape upon the 
tooth surface after the cracks have 
been revealed by magnetic particles 
The magnetic particles marking the 
cracks tape, which 
thus becomes a faithful copy of the 
After removal 


adhere to the 


actual crack pattern 
from the gear tooth, the tape is at- 
tached to a white background to in- 
crease the contrast for photographic 


purposes. To avoid smudging, the 





tape should not be placed on the gear 
tooth until the surface is thoroughly 
dry 

The particular tooth 
Fig. 2 was selected for illustration 
because it is the only one in the gear 
undergoing fatigue test that finally 

The upper left-hand print 
made before the test com 
menced. The early prints, particu 
larly the first, second, and fourth, 


shown in 


failed 
was 


are not clear because of inexperience 
with the adhesive tape method of 
transferring the magnetic particle 
indications. A few markings can be 


distinguished, however, that show 
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Distance below surfoce , inches 








Corburized 


Nitrided 








Residual! compressive stress, thousands psi 


Fig. 3 — Residval stress in carburized case of gear 
teoth (not ground) as measured by dissection method. 
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+300 


+200 
Tension in 1000 psi —> 


Fig. 4 — Residual stress in a high carbon steel specimen cavsed hy grinding. 
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that grinding cracks increase from 
one in the first print to two in the 
third. No 
additional cracks appear in succeed- 


second and three in the 


ing prints in that column 

The numbers in the first column 
of Table I refer to the prints of Fig 
2. The test loads applied to the gear 
and the number of stress cycles 
(revolutions) completed at the time 
each print was made are given in 
Table I; the test 
percent of take-off torque, that is, 
the torque at the maximum engine 


vads are stated in 


output that may be used for short 
periods only. 

Note that there is an increase in 
the number of cracks during the 
early part of the test, as is indicated 
in the last column of Table I, and 
that a fourth crack appears in Print 
7. A slow increase in length is seen 
to occur in all the cracks except the 
original diagonal crack, which ap 
pears to the right of center. Prints 
9 and 10 were made after the test 
load had been increased to 122 per 
cent of take-off torque. The final 
transfer print, Print 11, was made 
after the tooth had failed as the 
result of being subjected to more 
than 
various loads; 


100 million stress cycles at 
the last 18.8 million 
of which were 166 percent of take 
off torque 

Fracture of the tooth occurred 
after a toial of 100,920,000 stress 
cycles had been applied for reasons 
other than the extension in depth or 
in length of grinding cracks. Ex 
tensive surface pitting occurred to 
the right of the original 
crack, 
which is a photograph and not a 
print. This pitting may 
have contributed to the final frac 
ture or the fracture could have orig 
inated at the root of the tooth near 
its outer end 


inclined 
as may be seen in Print 12, 


transfer 


For the present pur 
pose, the important fact is that the 
grinding cracks did not grow in 
depth as would be expected from 
this severe type of stress raiser. 
Similar results obtained 
from check tests conducted by the 
Allison Division on another carbur- 
ized reduction gear, which was also 
damaged in grinding to the extent 
that actual! cracks were detected in 
several teeth. In fatigue tests, this 
gear was subjected to various loads; 


were 


tests were continued to 82 million 
stress cycles, the last 18 million of 
which were under a load of 166 per- 
L-NGINEERING — Marcu, 


195] 








cent of take-off torque. During the 


tests a few new cracks appeared and 


the length of cracks increased, but 
when the test was stopped failure 
had not occurred in any tooth 

which 


tests 


These 
numerous 


are cases in 


severe stress raisers i 
very hard, and therefore notch sen- 
sitive, steel did not weaken any of 
a large number of cantilever beam 
Their 


contrary to all normal expectations; 


test specimens behavior is 
and the explanation is not to be 
found among the recognized physi 
cal properties or in the microstruc 
ture of the material 


Cracks Cannot Propagate in 
Compressively Stressed Metal 


Dissection measurements, made by 
the General Motors Research Labo 
Ref , of the resid 


ual stress in the carburized case of 


ratories land 2 
an Allison reduction gear tooth that 
was not yielded the 


n Fig. 3. The 


ground data 


shown surface resid 
and its 


magnitude approaches 100,000 psi 


ual stress is compressive 


This stress developed as a result of 
the dilation that occurs in the car 
burized case during the hardening 
transformation. The case seeks to 
expand and to « 
Ref. 6) but 


steel in the 


ccupy more space 


since the low carbon 


core does not harden 
and therefore does not expand, the 
The 
residually 
and the 


residually 


restrained by the 
thus 
stressed in 


case 1s core 


case becomes 
compression 
becomes 


resisting core 


stressed in tension 
Measurements of the residual 
stress that resulted from grinding 
Ref 
These 


residual 


a high carbon steel specimen 
l and 2 
show 


are shown in Fig. 4 
that the 
stress developed by grinding is ten 
sile, that the magnitude is 
approximately 25,000 psi, and that 
its maximum depth is 0.0005 inch 


surface 


stress 


It is probable that the surface 
residual stresses developed by grind 
ing in the Allison gear teeth were 
depths 


magnitudes 


similar or 
The 


compressive stresses in the deeper 


of similar and 


greater residual 
layers of the carburized case were 
probably of similar magnitude and 
depth as the measured stress in the 
carburized gear tooth, Fig. 3, be 
cause this specimen was taken from 
Allison 
dimensions 


another gear having the 


same material 


heat-treatment 


and 
The residual tensile 
Marcu 
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Fig. 5 — Lathe fixture for rolling fillets of crank journels on o crankshaft. 


stress from grinding that 
in Fig. 4 is 
leftward in Fig. 3, but 
gerated depth 


also shown extending 
with exag 
The combination is 
presented for the purpose of indi 
cating the probable stress pattern 
in the Allison gear teett 

in the Allison teeth the 
cracks 


compressively 


Since 


sur 


face grinding overlay the 


hard and stressed 


case, the cracks could not extend ir 


depth 


the test load was considerably great 


inless the tensile stress from 
er than the residual 
But 
did not greatly exceed the residual 


compressive 


since this tensile 


stress stress 


compressive stress, the 
crac ks 


far as tooth fracture was concerned 


grinding 
were therefore harmless as 

Cracks can perhaps contribute to 
the formation of surface pits by 
generating high pressures in the oil 
within the cracks as described by 
Way (Ref. 7). Way found that the 
surfaces of contacting rollers were 
more severely damaged when lubri 
cated than when dry. He suggested 


the damage was caused by hydro 


pressure within the oil filled 
when 


stati 
cracks through the 
zone of high contact pressure 


passing 


Cracks Penetrate 
Carburized Layer 


In a third fatigue test, conducted 


by the Allison Division, on a gear 
in which grinding cracks had devel 
cped in the root portions as well as 
on the active involute profile sur 
faces of the teeth, a tooth failed by 
complete fracture after 3.15 million 


stress cycles; the first 900 thousand 


of which was at take rque 
the final 2.25 million 
take-off torque 


In this third test, the metal i 


at 115 percent 


region of the grinding cracks a 
roots of the teeth 
stressed by the bending load, a 
load 


vicinity 


was more | 


externally applied level 
was the metal in the 
cracks in the active 
teeth in the 

The 


caused by the 


areas 
gear first two Ti 


tests increased stress 


greater bending m 

ment and by stress concentration in 
the tooth fillets, plus reduced resid 
ial compressive stress through the 
loss of thickness of the 


case by excessive removal of metal 


carburized 


during grinding 

The normal case depth measured 
0.051 in., but the depth of case ir 
the fractured teeth measured 0.030 
in.; indicating that the case thick 
ness had been reduced 0.021 in. by 
grinding. From Fig. 3 it is seen that 
the peak of the residual compressive 


stress in the case was removed, and 


a further loss of effective case thick 
ness occurred by the relatively deep 
layer that was residually stressed in 
tension by the severe grinding 
Augmented by the 
raiser in the form of grinding crack 


severe stres 


the increased tensile stress from the 
applied load was sufficient te ove 
come the less than nermal compres 
sive stress of the case. The progress 
of the crack, however, was greatly 
retarded by the 
failure did not occur 


remaining barrier 
since 
after 3 million stress cycles 


In all the ground gears, the tooth 
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Fig. 6 — Residual compressive stress induced by identical 
shot peening in steel specimens of different hardness. 


surface areas in which no cracks 


occurred were still severely afflicted 


by the residual tensile stress that 


resulted from the grinding opera 


tion. In these areas, the stress was 


itude than 
strength of 


only slightly less in magn 
the ultimate tensile 
This residu 


the active tooth 


steel al tensile stress 


Surfaces was aug 


mented by tensile from the 


stress 


+ 


est loads 


tude of the 


The magni 


residual 
} 
i 


tensile grinding stress was gradua 


ly reduced, and eventually became 


converted to residual compressive 


stress, by the mutual cold working 


of the contac teeth The com 


bined high unit 


ting 
pressure and the 
sliding motion caused plastic dis 
This 


induced residual com 


placement of the surface metal 
displacement 
pressive stress in the same manner 
as it is induced by the 
pressure of 


high unit 
impacting shot during 


the high unit 
rolling 


shot peening and by 


pressure from surface 


Hard Steel Is Ductile 


Steel of highest hardness is still 
suffic 
cold 


curring 


iently ductile to flow by mutual 
under the 


between 


work pressures 0 


contacting teet! 


RE Ne 


and the magnitude of the residual 
induced increases with the 
of the cold worked sur- 


stress 
hardness 
faces 

In Fig. 6 are shown measure- 
ments, by the Research Division of 
the General Motors Corporation, of 
the residual compressive stress in- 
duced by identical shot 
two steel specimens that differed 
The 


stress 


peening in 


maximum residual 


induced in the 


hardness 
compressive 
specimen having a Rockwell C hard 
40 was dissection measured 
Whereas in the 
hardness 


ness of 
as 60,000 psi. spec! 
men having a Rockwell C 
of 64, the 


was measured as 155,000 psi 


stress 
These 


values respectively are roughly one- 


peening residual 


half the nominal yield stress of the 
specimens 

The residual compressive stress 
that was induced in the Allison car- 
burized gear teeth by plastic flow of 
the surface metal was not measured, 
and no direct evidence was taken to 
show that plastic flow had occurred 
Such plastic displacement, however 
is shown in Fig. 7, which is a section 
through a 
carburized spiral bevel gear tooth 
Rockwell C 62 


flow lines of the p'as- 


at high magnification 
having hardness of 
Ref, 4). The 
tically 


shown 


displaced metal are clearly 


Because of cold working of this 
character and the resulting residual 
cracks did 
after the test had pro 
although the 


vad was increased by sixty-six 


compressive stress, new 
not appear 
gressed for some time 
test k 
percent Because of the hydrostatic 
pressure of the oil within the cracks, 
the extension in length of grinding 
cracks may continue, even after the 
surface residual stress has been con- 
verted from tension to 
by the 
teeth 


Measurements of the 


compression 
cold working of contacting 


residual 
stress in gear tooth are 
This tooth 


marine gear in 


another 
shown in Fig. 8 
taken 
which the teeth were cut after heat 
The tooth surface, 
substantially 


was 
from a large 
treatment there 
was free from 
except that which 
been induced by the ma 
The dis 
made in 
tooth width 
prolonged tests of the gear at 


fore, 
residual stress 
may have 
chining processes (Ref. 4) 
section measurements were 
the direction of the 
after 
high load 

Note that the residual stress in 
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Fig. 8 — Residual stress in tooth of « large 
merine gear that was cut after heat-treatment. 


duced in the cold worked surface is 
compressive, and that it is approxi 
mately equal to the nominal yield 
strength of the steel. (This state 
ment conflicts with the earlier state 
ment that the residual stress from 
shot peening is approximately equal 
to one-half the nominal yield 
strength of the peened metal. The 
explanation is: (a) Shot peening 
residual stress is the average of the 
stress from many independent local 
areas of stress, whereas gear tooth 
contact is more nearly continuous; 
the duration of the treat 
shot 


and (b 
ments 
peening should be continued for a 
period similar to the operating time 
of the gear teeth the peened surface 
would be worn away more rapidly 


is not comparable. If 


than the residual stress could be in 
creased.) Hence, cold worked areas 
of gear teeth acquire a degree of 
immunity in normal operation 

This effect 
nized by industrial and marine gear 
manufacturers “corrective pit 
ting.” This term that the 
pits, which often form on the loaded 
surfaces of the teeth after a rela 


has long been recog 


as 


means 


tively short time in service, cease 
to develop as normal operation con- 
tinues. It has been assumed hereto 
fore that the early pits were caused 
by excessive local compressive stress 
upon projecting areas on the newly 
cut surfaces, and that the pitting 
would stop when the elevated areas 


were sufficiently reduced by wear 


Actually, pitting stops because of 
the protection that develops in the 
Marcu 
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form of surface residual compres 
sive stress 

In the hardened case of carbur 
teeth, the 
pressive stress is similarly effective 
fa 
stress 
this 


ized gear residual com 


in preventing shallow surface 
pits from 
thereby 


type of tooth fatigue fracture 


tigue acting 


as 


raisers, and reduces 


Grinding Most Damaging at 
Tooth Roots 


Mutual cold working does not ex 
tend to the root portions of contact 
ing tooth action is 
necessarily limited to the active in 


teeth, because 


volute profile. In the area below the 
active profile, the residual tensile 
stress from grinding remains un- 
diminished except for the slow re- 
laxation that occurs in unidirection 
al loading by dynamic yielding 
Since the damaging grinding stress 
is retained at the roots of the teeth, 
the from the 
bending loads is greatest, 
the practice of the 
fillets of highly gears is 
extra hazardous 

fhe residual the 
tooth surfaces, however, can be con- 


where tensile stress 
usually 
grinding root 
stressed 
stress in gear 
verted from hazardous tensile stress 


to 


beneficial compressive stress by 
shot peening as a final operation 
Shot pening is beneficial in increas- 
ing the bending fatigue strength 
whether or not the teeth are ground 
In the case of ground fillets, how 
ever, shot peening is helpful only if 
deep surface grinding cracks are 
not present prior to the peening. If 


Grinding stock 
4 


Not groune 





an initial crack is deeper than the 
depth of the 
stress from shot peening, the resid 


residual compressive 
ial stress will overlay the crack and 
the peening will therefore be inef 
fective 

In the Allison 
described, grinding cracks did not 
occur in the portions of the 
teeth of the first two test units, and 
the bending stress was not sufficient 
this 


carburized gears 


root 


to cause cracks to develop in 
region 

To avoid damaging the roots of 
teeth by grinding, the Allison Divi 
later the of 
hobs un 


resorted to ise 


sion 
protuberance hobs. These 
dercut the teeth as shown in exag 
gerated form in Fig. 9. With the 
undercut, the involute profiles could 
be ground without grinding the vul- 
root areas. To further in 
their strength, the teeth 
were shot peened in a final opera 


nerable 


crease 


tion 


Low Temperature Annealing 
ineffective 


Damage to the fatigue strength of 
gear teeth caused by grinding can 
not by the 
practice of low temperature anneal 


be overcome common 
ing Such annealing can only reduce 
severe grinding tensile stress suf- 
ficiently to 
cracking of the ground areas while 
The effec 
tiveness of low temperature anneal 
demonstrated by 


prevent spontaneous 


the gears are in storage 


ing is usually 
showing that severely ground sur 


faces when not annealed will crack 


107 
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Fig. 10— Change of the arc heigh? in a shot peened standard Almen 
peening specimen when held in a fixture at various temperatures. 


when lightly etched, the 
san.e etching does not develop crack 
ing after annealing. Actually, the 
etching as used is only an accelera 


whereas, 


tor for spontaneous cracking, and js 
similar to other accelerators for de 
veloping stress corrosion cracking 

The relaxation of residual stress 
that can from anneal- 
ing, of course, is measured by the 
stress the metal can sustain at the 


Thus, if the 


be obtained 


annealing temperature 


initial grinding residual tensile 


stress in a carburized surface is 
250,000 psi, and the yield strength 
of the steel at the annealing tem 
perature is equal to or greater than 
250,000 psi, no reduction of the re 
sidual tensile stress will occur 


Stress Relaxation Measured 


The effect of relaxation of residual 
tress in a standard Almen peening 
intensity 


test strip by heating at 





Nitrided smooth 


Not nitrided smooth 

















Stress cycies,rotating beam in miltions 


Fig. 11 — Replat of Johnsen and Oberg tests on smooth and notched specimens. 


various temperatures between 80 
and 950 F is shown in Fig. 10. The 
strip, which was originally straight, 
was shot peened on one side while 
held flat by screws against a heavy 
hardened steel block. On release of 
the screws, the strip curved to an 
arc height of 0.013 in. on a 1.25 in 
chord in response to the residual 
induced by the peening, as 
indicated in Fig. 10 by the test point 
at the upper left 


stress 


The strip was again attached to 
the heavy block and secured flat by 
the screws, and the assembly placed 
300 F for 
Upon removal and re 


in a furnace and held at 
one-half hour 
lease of the screws, 
that are height 
0.013 to 


measurements 
nad 


0.012 in 


showed bee! 


reduced from 

through a slight relaxation of res 

dual stress in the peened layer 
This process was repeated at tem 


perature intervals of 50 deg F in 
from 300 to 950 F, as 
After 


the 500 IF treatment, the stress re 


the range 
shown by the plotted points 
sufficient to re 
height 0.002 in.; 


laxation was only 
ice the arc and 
considerable residual stress remain 
ed even after the 950 F treatment 
It is apparent that annealing in 
the range of 300 to 500 F is 


fective 


inef 
in removing the damaging 
normal 
Effective an 


nealing requires temperatures high 


tensile stress induced by 


commercial grinding 


¢ 


enougn t 


parts Dy 


destroy many machine 


reduction of hardness 


Fracture 
origin 
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Nitrided Layer Is 
immunizing Layer 


the 
nitrided 
Ref 


tests 


For the purpose of measuring 
notch of 
surfaces, Johnson and Oberg 


sensitivity hard 


8) conducted comparative 


using smooth and notched nitrided 
specimens in a beam fa- 
rhe 


umferential 


rotating 
tigue testing machine notches 


were circ grooves 
formed by a grinding wheel, which 
produced side walls at 


60 de x in 


cluded angles and root radii of 0.008 

inch 
The 

Oberg tests 


of the 


are replot 
11. A 
shown in Fig 
tched 
12/¢ 


are within 


and 
SN 
smooth 

12/B 


specimen Is 


Johnson 


results 
ted in the 


Fk ig fractured 
specimen 1S 
a fractured n 
shown in Fig 
the 
colored elliptical areas at 
in Fig. 12/B and 

left in Fig. 12/¢ Bott 


, , 
in the core metal below 


The origins of 
the light 
the upper 


the 


fractures 


right 
lower 
gins are 


expt 


surtace. Contrary to normal 


yrdir 


affect 


rience, notches ol ary de pth did 
adversely 


the 


In other Johnson and Oberg speci 


not the fatigue 


strength of specimens 


mens the depth of groove was varied 
In these when the depth of groove 
exceeded 0.012 in., which was ap 


proximately 70 percent of the case 
thickness, the fract 
at the roots of the 
of the 
strengths 


ires originated 


notches instead 


in core, and the fatigue 


of the specimens were 
reduced 

The nitriding specifications given 
by Johnson and Oberg indicate that 
the their 
mens was of the same order of depth 


residual stress in speci 


and magnitude as in the dissected 
nitrided With 
the assumption that the nitrided re 


specimen of Fig. 3 
sidual stress from Fig 
the of 
Johnson and Oberg 


applies to 


diameter specimen used by 


the 


reconstructed to 


stress dia 
gram Fig. 13 was 
indicate the residual stress pattern 
within the Johnson and Oberg spec 
This 
sufficiently 


imens composite 


diagram is 


accurate to show how 


immunity to 
the 


fatigue is bestowed hy 


fracture proof compressively 
stressed 


Note 


tensile 


surface metal 

that the point of maximum 
the 
metal corresponds to the 
of the fractures 
12/B) and /¢ 


stress in 


sub-surface 
points of 
origin 


shown in 


Figs Note also that 
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Fig. 13 — Camposite diagram that indicates the residual 
stress pattern within the Johnson and Oberg specimens. 


the residual compressive stress in 
the nitrided case is so great that at 
no time, the 
bending load applied during the test 
did thre 


the hard layer 


even under maximun 


tension stress extend 


Hence 
ire originating in the 
impossible 

As in the Allison gear teeth 
notches the 


in nitrided case of the 


Johnson and Oberg specimens over 


lay « ompressively 
They 


long 


stressed metal 


were therefore harmless 


as 
the 
bottom 


from 


external load acting at the 


as the tensile stress 


f the notches did not greatly exceed 


the residual compressive stress 


Fig. 14— Research studies 


9) gave similar res 


sought to 


Experiments by Mailaender 
ilts 
itch 


Imens 


Ref 
Mailaender 


measure n tivity 


sens 


f nitrided spec nNaving var 


ious types of grooves that were ex 


posed to 
These test 
the 


n 


€ 


that is 


faces 1S a 


‘trated the 


corrosive environments 


results show again that 


residual compressive stresses i! 


itrided surfaces rendered all notch 


s harmless until their depths pen 


immunizing laver 


The residual compressive stress 


developed in nitrided sur 


result of an increase i! 


volume, similar to that which occurs 


during the 


t 


hardening transforma 


on in a carburized case 


in incre 


the fatigue life of automotive components. 


a> 


























— we fracture 
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Fig. 15 — Flame strengthening speci- 
men used by J. H. Zimmerman. — (A) 
Cylindrical specimen with sharp shoul- 
der stress raisers. — (B) Etched sec- 
tion of fractured specimen. 
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Flame Strengthening 


In a series of experiments, described 


as “Flame Strengthening” (Ref 
10), J. H 


Products 


Zimmerman of Linde Air 


Company applied local 


flame hardening to regions of severe 
concentration 
tly 


strength of 


and thereby 


stress 


grea increased the fatigue 


rotating beam 
Fig. 15; A) shov 
the central portion of 
imens: Fig. 15/B 
graph 
of the fract 

During the test, the entire central 
portion of the rotating spe 
was subjected to uniform bending 


speci 
dimen 
the 


isa phot 


mens vs the 
sions of 
spec 
n througt 


an etched sectio 


one ured specimens 


mens 


Sut, because of variations in diam 


the 
tional stress raisers in the form of 


eter of loaded beam and inten 


section changes 


the 


abrupt and sharp 


shoulders stress far from 


uniform 


was 


Assuming that smooth specimens 
of the steel 
an limit of 
the author concluded that the sharp 


untreated would have 


endurance 45,000 psi, 


shoulders increased the stress by a 
factor of 2.5. In the 


cussion of the test data, 


following dis 
the stress 
given as the nominal 
the smaller di 
without regard to the 
increase in stress introduced by the 


will always be 
calculated stress of 
ameter local 
sharp shoulders 

Results of Zimmerman’s tests are 
shows 


presented in Fig. 16, which 


110 


SNe 


mens mz 


irves of four series of 
of SAE 


lusly heat-treated 


speci 
1045 steel vari 
The 
records the fat igue strength of spec 
the steel in the 
ion. The 
these 
18,000 psi 


ide 
lowest curve 


mens made from 


as received condit fatigue 


endurance limit of specimens 
nom 
In this group the sharp 
and D, Fig. 15/A 

points of fracture 
The second 
the strength of 
that were oil quenched from 1540 F 
and drawn at 400 F. This treatment 
the fatigue 
from a nominal stress of 18,000 psi 
26,000 psi, 
fractures still originating 
sharp fillets 


was approximately 
inal stress 
fillets ¢ 


the 


were 
origin 
curve upward shows 


fatigue specimens 


increased endurance 


to a nominal stress of 
with the 
in the same 
The third curve upward gives the 
from 
used in the first 
fillets C and 
hardened as shown in 
Fig. 15/B). This 
the fa 
nominal 
r.ominal 
32,000 psi 


results obtained specimens 
identical with those 
series, except that the 
D were flame 
the etched 
local 

tigue endurance 
stress of 18,000 
of approximately 
The origin of the f 


section, 
increased 
from a 


psi to a 


treatment 


stress 
fatigue fractures, 
as is shown in Fig. 15/B), was also 
ed from the sharp fillets to the 
smooth dia 
portion of the specimen 


shift 
surface in the 0.375 in 


The great increase in the fatigue 


10 


Stress reversai in millions 


strength of the 
from the residual compressive stress 
developed in the locally 

the increase in 


hardened 


sharp fillets resulted 


hardened 
volume 
the 
The sur 


the 


steel during 
hardening transformation 
flame 
as 485 BHN, as com 
BHN for the heat 
imens and 130 BHN for 


ved 


face hardness of the hardened 
metal is given 
paeee to 250 
od spec 

*> as recel 
‘Altho igh the 


residual stress was ni 


specimens 


magnitude 

t measu 
was sufficient to prevent fatigue 
fracture in stress r 
hard and therefore notch 
steel. Note that failure did not occur 
fillets at twice the load that 


the unprotected 


severe aisers i! 


sensitive 
in the 
failure in 
fillets in the 
The fourth ¢ 
shows the 


Ca ised 


previ »f tes 


mus serie S ¢ 
urve upward in Fig 
results of flame hard 
specimens that, 
it other 


hardening 


ening a series of 
like the third series, was n 
heat-treated. The 
to the sharp fi 
same manner as in the third 
, in addition to which the 0.375 

portion of the specimens be 
tween C and D was flame hardened 


wise 
was applied llets ir 


the 


The fatigue endurance of these spec 
still in 


terms of the nominal 
smaller 


52,000 


imens, 
the 
approximately 


stress of diameter, is 

psi 

ires again occurred in 
sharp fillets 

Like the Allison carburized gears 

and the Johnson and Oberg nitrided 


fract 


the 


one of 
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Fig. 16 — Results of Zimme: - 
man's tests on four series of 
SAE 1045 steel specimens 
variously heat-treated to im- 
Prove their fatigue strength. 
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flame 


the Zimmerman 
demonstrate 


Specimens, 
hardened specimens 
that severe stress raisers are harm 
less in fatigue as long as the notched 
metal is residually stressed in com 
pression to a sufficient magnitude 


Flame Hardening Compared 
to Carburizing 


Although flame and induction hard 
ening of surfaces can provide the 
desired surface residual compres 
sive stresses, it must not be assumed 
that 
strength is equivalent to that ob 


tainable by 


the resulting gain in fatigue 


case hardening proc- 


such as carburizing and ni 
triding (Ref. 11) 


flame hardening, which 


esses 
Induction and 
are advan 
tageously applied to many machine 
parts, are accomplished by heating 
the 


remains 


surfaces while the core metal 


cold. The 
layers seek to expand, but being re 


heated surface 
strained by the underlying cold met 
al the hot surfaces become severely 
stressed in compression 

As a result of this transient com 
the 


strength of the heated metal, plastic 


pressive stress and low yield 


yielding occurs. Upon cooling, the 
plastically deformed surface metal 
contracts and becomes residually 
stressed in tension, similar to that 
which occurs during grinding when 
the surface is heated by the grind 
ing wheel. However, since in induc 
tion and flame heating treatments 
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the surfaces are hardened, the ex 
pansion that occurs during the hard 
Ref. 6) de 
velops residual compressive 
in the hardened layer but only to a 
depth somewhat less than the depth 


ening transformation 


stress 


of hardening 

The net effect is therefore a sur 
face residual stress that is the al 
the 
developed by plastic yielding of the 
heated 
stress from the hardening transfor 


gebraic sum of tensile stress 


metal and the compressive 


mation. This stress may be either 


tension or compression, depending 
upon the surface hardness attained 
but, as practiced, the surface resid 
ompressive. At 


ial stress is usually « 


best, the magnitude of the surface 
residual stress is less than that at 
tainable by case hardening processe¢ 
in which the temperature gradient 
is reversed, for example, as in car 
burizing in which the residual stress 
from both sources is compressive 
Immediately below the hardened 
the metal is residually 
stressed in tension from two sources 
The metal 
with depth until it no longer hard- 


layer, 


temperature decreases 


ens upon quenching. As a conse 
quence, this “second” layer escapes 
the 
from the hardening transformation, 


and the residual stress is therefore 


residual compressive stress 


tensile as a result of plastic yielding 
during heating. To this stress must 
be added the 


sub-surface tensile 


that is t 


equilibrium « 


stress necessary 
mditions within 
specimens 

Fatigue failures often occur when 
this doubly 
emerges to the 


stressed “second” layer 


surface, s« nat 
thereby the surface also becomes af 
Ref 


fatigue failures 


flicted with surface weakness 
3). For this reason 
frequently originate within the oil 
holes of 
shafts 


isually be 


induction hardened crank 
Ref. 12). This diffi 
remedied by 


ilty car 
peening, or 
ttherwise prestressing by cold work 
oil holes 


remove the hazard 


ing, the walls of the and 
thus 


fat igue 


irtace 
weakness 
In induction and flame hardened 


specimens, the “second” layer re 


nains a region of fatigue weakness 


as compared to the sub-surface fa 
tigue strength of properly carbur 
the rel 


atively great residual tensile stress, 


ized specimens. Because of 


sub-surface fractures will develop 
at lower nominal stress in induction 
hardened steel than ir 
In Fig. 17 
an early failure by sub-surface fa 


which 


and flame 


is show! 


carburized steel 


tigue, resulted from an at 
tempt by a foreign manufacturer t 
develop torsion bar automobile sus 
pension springs by induction hard 
ening 

In this induction 


spring, the sub-surface fatigu 


hardened 


ture originated in a tensile 


layer 








Fracture Barriers in Welded Structures 


Many 


could be cited and discussed in de 


interesting case histories 
tail, in which unexpected advantages 
are often obtained from manufac 
turing operations that were applied 
for other purposes. An outstanding 
example is one in which an unsus 
pected barrier to the progress of 


fatigue cracks was present in a 


welded structure. Dissection meas 


urements and procedure revealed 
the unknown source of fatigue dur 
ability 

A reputable supplier to one of the 
General Motors Divisions produced 


a truck rear axle housing, in which 


the spring seats and torque reaction 


brackets were attached to the axle 
tube by welding 

Since the localized heat of weld 
ing develops severe residual tensile 
stresses in the vicinity of the welds, 
the completed housings were heat 
treated for the purpose of dissipat 
ing these usually harmful stresses 
In development testing the complet 
ed housings, the supplier discovered 
that for some unknown reason the 
fatigue durability of “as welded” 
structures was much greater than 
that of housings made by the stand- 
ard procedure for highly stressed 
members. 

During World War II, the Ord- 
nance Department requested this 
General Motors Division to conduct 
tests of various components of two 
designs of transmissions, driving 
shafts, gears, and rear axle housings 
to determine their relative merits. 
The results of these tests confirmed 
the discovery made by the supplier 
regarding the harmful effects of 
stress relieving after welding. 
fatigue tests were 
made for determining the relative 
fatigue durability of welded axle 
relieved axle 
housings, under identical loads re- 
peatedly applied on the welded 
spring seat. The magnitude of the 
was determined as that 
which would produce failure of the 
axle housing tube after approxi- 
mately 100,000 stress applications. 
This test was then repeated on axle 
housings that had escaped the stress 
relieving treatment after welding 
It was found that, under the same 
load, these did not fail up to a mil- 
lion stress applications. 


Laboratory 


housings and stress 


test load 


METALLOGRAPHIC EXAMINATIONS 
FAIL. A 
cover the causes of this unusual and 
Sec 


systematic search to dis 


unexpected behavior ensued 
tions through the fractured regions 
were which, made 
from a siress relieved housing, is 
shown in Fig. 18. The fracture orig 


inated, from the repeated downward 


made; one of 


acting loads, in the vulnerable re- 
gion where a weld metal joins the 
tubular portion of the axle housing 
and the member 
The fractured housing tubes were 
made from SAE 1045 steel measur- 
ing 3.5 in. O D and 7/16 in. wall 
thickness 


torque reaction 


A careful examination of the ma 
terial, workmanship, and processes 
used did not 
the trouble 
the usual manner, and the housings 
after 


remove welding stresses 


indicate the cause of 
The welds were made in 
were carefully heat-treated 
welding to 
and to increase the strength of the 
structure 

The rectangle in Fig. 18, which 
encloses the origin of fracture, in 
dicates the boundaries of Figs. 19 
A) and (B which 


were made 


from other axle housings. Figs. 18 
and 19/A) are similar in that both 
specimens were stress relieved after 
welding, and both show the point of 
origin of the fracture and the un 
obstructed progress of the crack 
from the outer surface through the 
tubular members. 

An etched through the 
fatigued area of a housing that was 
not stress relieved after welding is 
shown in Fig. 19/B). It is 
what confusing in that a complete 
fatigue fracture is shown that ex 
tends diagonally through the weld 
metal. But this fracture is of neg- 
ligible importance, since it does not 
extend into the axle tube and affects 
only a limited portion of the torque 
member 
however, that this diagonal fracture 
did not occur until more than 900, 
000 load applications were completed 


section 


some- 


reaction It is significant, 


at the same stress that caused fail 
ire of the stress relieved axle after 
100,000 stress applications 

The important fact shown in Fig 
19/B) is that a shallow 
fracture appears in the same loca 


fatigue 


tion as the catastrophic fatigue 
18 and 19 
A). This shallow fracture appeared 


early in the test but, as would nor 


fracture shown in Figs 


Fatigue fracture 


Fig. 18 — Section through a welded stress re- 


lieved axle housing. Tube is SAE 


1045 steel. 


Fig. 19— Boundaries of the failed axle areas (A) Heat- 
treated after welding. (8) Welded ofter heat-treatment. 





mally be expected, it did not grov ring, it was possible to recor and hotter metal was greate1 


in depth as the test was continued he original residual stress ‘ fore, the thermal contracti 
The details in Fi of the f the dissected layers cooling developed residual 


metal structure, which : made vis Wherever possible dissection stress of greater magnitude 


ible by etching ) ! h is stress measurements should be made With discovery of the compres 


metal was not stress relieved after in a direction normal to the fatigue sively stressed metal in the path of 


the welding operation. Since omis cracks. It should be therefore noted the crack it became clear why the 
sion of the stress relieving opera that because of the nature of thi fatigue fracture Fig. 19 (B), which 
tion appeared to be the only d ring specimen, the stresses meas commenced at the juncture of the 
ference between the successful ired by this dissection proced ire weld metal and the tube metal 


unsuccessful axle housings were acting parallel to the 1Or stopped ata depth of less than 1/32 


assumed that some unrecognized of the fractures. The ! t of in. without damage to the tube 
strengthening factor was removed the stresses acting n¢ lé ) As is shown by the etching, the 
during the final heat-treatment of fractures, however, cou ice heat of welding was sufficient to 
the stress relieved axles from these measureme develop a semi-circular area of mar 
. P heient accuracy for the : in the SAE 1045 steel of 
Search Discloses Fracture Barrier 
experiment h Since its volume increased 
To discover the natur ; ’ ng the hardening transforma 
. Dissection Measurements . . 
strengthening factor, a : : a nia ion n hardened layer was com 
Explain Fatigue Durability 


from a housing that had sively stressed ist as carbur 


heat-treated after welding hi A region of high magnitud ized, nitrided and flame hardened 
ring was perpendicular to tli sidual compressive stre Wi ind layers are compressively stressed 
axis. It included about 4 in to have developed about 1/32 The fracture could propagate only 
weld metal and about one-half of 3 32 in. below the out iri ; to a depth somewhat less than that 
this width outside of the weld metal the tube. The metal external t 1 at which the tensile stress from the 
so as to include the section in which layer was residually stressed in ten external load was greater than the 
the fatigue cracks originated sion, as was also the deeper metal residual compressive stress in the 
By cutting a gap in the ring 180 in which the tension was relatively hardened layer 
deg from the point of normal fra low, The greater tensile stress in Again, because it was residually 
ture origin and measuring the he weld metal and in the adjacent stressed in compression, a hard and 
change in the gap width as succes outer tube metal resulted from the notch sensitive steel formed an im 
sive layers of metal were removed greater local heat of welding. The passable barrier to the progress of 


f 
from the outer periphery of the plastic deformation of this outer a fatigue crack 
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20 — Fatigue testing machine developed by 
ch engineers to appraise the durability 
of piston and connecting rod assemblies. 
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Design dimensions of springs 





Fatigue Failures From 
Nominal Compressive Stress 


ires In many instances 


which the 


Fatigue fract 
develop in areas In nomi 
are always 
failures of Belle 


ville type springs used by the Amet 


nal stresses ompressive 


Among these are 
can Locomotive Company in an in 
These springs 


cracks 


number of 


dustrial application 


developed numerous fatigue 


after a relatively small 
load applications. As shown in Fig 
21 the cracks, which are 


ly visible by 


made clear 
magnetic particles 
occurred on the outer cone surface 
The cracks radiate 


the central hole one-fourth or more 


outward from 


of the ring width, and penetrate a 
similar portion of the metal thick 
ness in the cylindrical surface of 
the hole. The loads applied to the 
springs deflected the cone toward a 
plane surface, therefore, the initial 
the 
questionably compressive 


stress in failed areas was un- 

These springs were peculiar in 
that after the fatigue cracks devel 
oped to the extent the 
springs continued to function quite 
satisfactorily further 
the cracks ir 
Eventually complete fail- 


indicated, 
without ex- 
tension of length or 
in depth 
ure occurred from new fractures 
that originated on the opposite sur 
face of the these 


always occurred when the springs 


spring; failures 
were loaded. 

Fig. 21, the 
stress in the springs was calculated 
by a method (Ref. 14) that is prob 


From the dimensions 


ably as accurate as the formulas 
that are applied to other and simpler 
machine parts. On the outer surface 
of the disk at the edge of the hole, 
the 


lated to be approximately 


calcu- 
133,000 


compressive stress was 


114 


psi when the spring is deflected 
from a cone height of 0.25 in. to a 
plane surface 

Since this stress greatly exceeds 
strength of the 
doubt that 
extensive plastic vielding occurred 
the first the 


It therefore appeared that 


the nominal yield 


there can be no 


steel 
during deflection of 
spring 
the unusual behavior of the spring 
could be explained as a result of the 
local residual stresses that were de 
plastic deformation 
limited 


veloped by 
curring in volumes of the 
highly stressed metal 

The local areas that yielded under 
compressive stress, from the exter- 
nal load, were residually stressed in 


load 
when the spring elastically returned 


tension after removal of the 
toward its original cone height. The 
magnitude of this residual tensile 
proportion to the 
extent of yielding 
the de- 
creased with depth and with radial 
distance from the edge of the hole 


stress varied in 
compressive 
yielding 


Since extent of 


on the outer surface, the observed 
fatigue cracks conformed to the in- 
tensity pattern of the residual ten- 
The 
stress that caused the cracks reached 


sile stress residual tensile 
its maximum when the external load 
was at its minimum, and the mini 
mum tensile st~ess in this area oc 
curred when the external load was 


greatest. 


IMPORTANT STAGES IN STRESS HIS 
TORY 
Figs. 22, 23, and 24, each represent 
an important stage in the 
history of the cone surface of the 


) 


spring. A fourth diagram, Fig. 25, 


The three sets of diagrams, 


stress 


Propucit 


is devoted to the stress sequence on 
the cylindrical surface within the 
hole In the 
stress diagrams for each of the two 


22, and 24 


Figs 22, 23, 
surfaces is placed opposite the cor 
responding face of the spring sketch 
that In the fol 


lowing discussion, the spring su! 


indicates the load 


outer 
their 


respective positions on the outer and 


faces will be identified as the 
and inner corresponding to 
inner surfaces of the unloaded cone 
of the spring 

In Fig. 22 the spring is shown 
n the same attitude as it 
in Fig. 21, that is, the outer surface 
is at the left and the inner surface 


appears 


is at the right. The spring is shown 
deflected to a plane surface by a load 
iniformly distributed around 
the outer (left 
hole; the reaction load is 
distributed on the 


conical surface near the outer edge 


tnat is 
edge of the central 
uniformly 
inner right 
The load strains the outer surface 
rf the 


shown in diagram A 


spring in compression, as 

The magnitude 
of the tanyential strain at any point 
measured 


the 


on the spring s irface is 
by the horizontal distance from 
zero strain line 00° to the 
lines JK and J’K’. In 


the tangential stress on the spring 


curved 


terms of stress, 


surface ranges from 100,000 psi (OJ 
and O’J') at the outer diameter to 
LK L'K’) at the 
edge of the central hole 


433,000 psi and 


MATERIAL SPECIFICATION. The 


springs, as stated by the manufac 
turer, were made from ‘ about 
SAE 6100 
heat-treated to a 
429.” Its 


yield stress was not measured, but 


0.55 carbon chromium 


vanadium steel 


Brinell hardness of about 


steel of this hardness would be ex 


pected to have a nominal yield 


strength of approximately 185,000 
psi. The probable dynamic elastic 
limit* is indicated by line Y.H and 
Y.’H’, the curved portions of which 
the 
developed by 
the 

twenty applications of the test load 


indicate increase in yield 
the 


first 


strengtl plastic 


yielding during ten or 


* The magnitude of plast sliding under 


repeated resses, particularly when the 
is applied ir 
the plastic 


by static loads 


yne direction, is greater 
thar yielding that is measured 
Measurements indicate that 
continues at a dec 
throughout unidirectional fatigue 

s. The stress indicated by the Dynamic 
s therefore 


] ; " _ 
plastic yielding easing 


lower than the 
ynal Yield Stress, but it d 


dentify a lin 


onventi« joes not 


it of plastic yielding 
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stress ranges 


mid-widtl 


pring at l tk 35,000 ps at the edge 


of the hole at H. That is, the 


lamit he limit mat 


resents t! 


plastically 
it adings 
vielding 1 
KH. Int 
yield ny 
220,000 r 213,000 
yielding 1s 
darkened area 
leaded spring 
also roughly 
depth as well as the radi 
the plastically deformed 
The strain that was applied on 
» of the spring by 
wn in diagram 
angential strain on 
ts magni 
I distance OM 
and O'M’ on le Outer diameter t 
PN and P’N’ at the edge of the cer 
tral hole. In terms of stress, this 
strain ranges from 157,000 to 320 
000 psi. The estimated dynami 
elastic limit is indicated by the lines 
Y.T and Y.’T’, which varies from 
the nominal yield stress of 185,000 
at V to 216,000 psi at the edge 
of the central hole. Note that the 


psi 


assumed yield stress (216,000 psi 

at T, diagram B, is less than the 
assumed yield stress (220,000 psi 

at H, diagram A, because the extent 
of cold working by plastic yielding 
is less on the inner surface. The 
distance NT and N’T’, which equal 
520.000 m.aus 216,000, or 104,000 


psi, indicates the maximum yielding 


PLASTIC YIELDING CAUSES: PERMA 
NENT SET. Upon release of the load 
the spring returned to a cone shape 
but its free height, after ten or more 
load applications, was reduced to 
0.22 ir As a result of the local 
plastic deformations that had o 
curred, the spring had suffered a 
permanent set in cone height of 
0.03 inch 

Because of the permanent set, ad 
ditional deflections from the new 
cone height to a plane surface 


strained the metal through a lower 
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Initio! strain on outer surfoce and on inner surface 


Fig. 22 — Strain distribution on surfaces of overloaded Belleville spring. 
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Residual strain on outer surface and on inner surface 


Fig. 23 — Residual stress distribution resulting from overloading of Belleville 
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Fig. 24 — Stress range on surfaces of Belleville spring under service load. 
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Fig. 25 — Probable stress renge on surface of central hole in Balle- 
ville spring after o few applications of fatigue test load. 


range. By calculati , deflecting the 
spring from a cone ..2ight of 0.22 in 
strained the metal to corresponding 
values of 370,000 psi compression 
and 287,000 psi tension 

After the first ten or twenty ap 
plications, the stress in the spring 
deflection 
altered by the 


at maximum was not 


greatly permanent 
set, but residual stresses of large 
magnitude were present when the 
external load was removed 

The magnitude of these residual 
stresses is the difference between 
the stress under the maximum de 
flection and that produced by the 
elastic strain in deflecting the 
spring from its new free height to 
flat. At deflection, the 
stress in the outer surface of the 


maximum 


the hole as 
Fig. 22, is 
220,000 psi, which is the estimated 


spring at the edge of 
shown in diagram A, 
dynamic elastic limit of the metal 
The deflecting the 
spring through 0.22 in. was found 
to be 370,000 psi, from which the 
residual! stress at this point is 370,- 
000 minus 220,000, or 150,000 psi. 


stress from 


In like manner, the residual stress 
at the edge of the hole on the inner 
surface is 287,000 minus 216,000, or 
71,000 psi. 


RESIDUAL STRESS FROM PLASTIC 
YIELDING. Complete residual stress 
diagrams for both surfaces are 
shown in Fig. 23. Diagram C shows 
the residual stress on the outer sur- 
face of the cone. The residual stress 
is tension on the half of the spring 
toward the hole, and has a maximum 
value of 150,000 psi; on the remain- 
ing half the stress is compressive 
and of low magnitude, it results 
from the permanent set in the free 


116 


height of the spring. It is, roughly, 
that 

the 
through the distance of the perma 
nent set of 0.03 in. The 


stress is the result of the 


the stress would result from 


deflecting original spring 
residual 
tensile 
plastic yielding that occurred under 
compressive stress, as shown in dia 
A, Fig. 22. As shown by the 
acm, 
tensile 
the tensile elastic limit. 

Note that the tensile elastic limit 
is shown as reduced by an amount 


gram 
lines Y-R and the maximum 


residual stress 


is equal to 


équal to the increase in the 
pressive elastic limit by cold work 
ing of the metal that occurred dur 
ing the plastic yielding under the 


com 


initial loading. That is, the distance 
RH is made equal to Y:Y-. Note also 
that RH is equal to the elastic strain 


of 370,000 psi when the spring is 
deflected 0.2 

timated nominal 
185,000 psi is equal to one-half of 
this strain 


and that the es 


limit of 


22 in. 


elastic 


The nice balance in these quan 


f the 
elastic 


tities, of course, is a result 


several assumed values of 
limits each of which is subject to 
the usual errors. The purpose of the 
diagrams, however, does not require 
a high order of accuracy in these 
assumptions 

The residual stress on the inner 
surface of the cone is shown in dia 
gram D, Fig. 23. This stress attains 
a maximum value of 71,000 psi in 
compression at the edge of the hole 
at S and S’, and decreases to zero 
near the mid-width of the surface 
The remainder of the spring surface 
is stressed in tension as a result of 
the permanent set in the free height 
of the spring. The magnitude of this 
tensile stress is approximately that 


Propuct 


which resulted from deflecting the 
through the 
permanent set. 


spring space of the 


FATIGUE STRESS RANGE. In dia 
grams E and F, Fig. 24, are shown 
the approximate stress range on 
each surface of the spring prior to 
the formation of 
These 


from the stresses shown in the dia 


fatigue cracks 
diagrams are constructed 
grams of Figs. 22 and 23, and are 


designa ed by the same symbols 
Diagram E 
on the 
upon each application and release of 


the test load 


shows the stress range 


outer surface of the cone 


According to diagram E, the 
metal at the edge of the hole was 
from the 
tension at R to the elastic limit in 
at H. In 
formation of the 
cracks shown in Fig. 21, 
it is probable that the 
stress exceeded the elastic limit with 


stressed elastic limit in 


compression view of the 
early fatigue 
however 
maximum 


each application and release of the 
test load 
stress range decreased rapidly to 
ward the mid-width of the 
where the 


The tensile stress and the 


surface, 
became entirely 


compressive and fatigue failure in 


stress 


this area was therefore impossible 
Diagram F shows the stress 
on the 


range 


inner surface of the cone 
with each application and release of 
the test 


stress 


Because of the lower 
this 
magnitude of the 


load 
range on surface the 
tensile stress 
could, and probably did, diminish by 
dynamic yielding continuously dur 
ing the test with corresponding in 
crease in the residual compressive 
the tensile 


stress. However, since 


stress equal to the 
limit, 


stress 


was dynamic 
this high 


almost en 


and 
extended 


elastic since 
tensile 
tirely across the face of the spring 
a fatigue crack once started quickly 
grew to complete failure 


FATIGUE CRACKS FAIL TO GROW IN 
DEPTH. The fatigue 
shown in Fig. 21, extended to a 
maximum depth of approximately 
one-fourth the thickness of the 
spring. Since these cracks developed 
after relatively few stress cycles, 


cracks, as 


and then ceased to grow during the 
remainder of the test, it is necessary 
to find the reason for their failure 
to propagate in depth as well as in 
width 

From the stress range diagram 
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E, Fig. 24, it 


further 


the 


cracks 


ind that 
extensior f he 
f the 


existence of a 


was fe 
across the surface « spring was 
prevented by the 
fracture barrier, in the form of di 
Ss icceeded 
The 
for the failure of the cracks to grow 


stress 


minishing tensile 


by compressive stress reaso 
in depth is also shown by the orien 
tation and magnitudes of the stress 


es transverse of spring 


In Fig. 25 is shown 
t 1 of the tangential 
the outer and the inner cylindrical 
surfaces of the hole in the 
The upper surface of this diagram 


an approxima 


stresses on 


spring 


shows the stress at the outer edge 


of the hole: 
therefore 


the stress magnit ides 
lentical with the 
shown in diagrams A, C, 
The strain at AK of Fig. 25 
the strain at A in 


are 
stresses 
and E 


the same as 


diagram A, Fig. 22. The stress at H 


in Fig. 25 is the same as the stress 
4, Fig. 22; and the 
stress at R in Fig. 25 is the same as 
Fig 
ipper 


at H in diagram 


at R in diagram ( 
on the 
indicated by 


the stress 


23. The stress range 


surface of Fig. 25 is 
the distance RH, which is the same 
RH that is 


shown in diagram E, Fig. 24 


as the stress range 


magnitudes 
the 
25 correspond to the 
indicated by the 


Similarly, the stress 
shown on the lower surface of 
diagram, Fig 

that 
same symbols in Figs. 22, 23 
The 
the spring thickness 
by the 
sumed nominal elastic 


stresses are 
and 24 
initial strain gradient across 
is represented 
KN 
limit of 185, 
000 psi is shown by the vertical line 
Y.} 
the 


stress 


diagonal line The as 


for compressive stress and by 
Y.Y.' for 
The probable elastic 
the cold 

from yielding, are indicated by the 
lines HG for 
TQ for 
Line HGQT represents the estimat 


vertical line tensile 
limits, 
as modified by working 
curved compressive 


stress and tensile stress 
od stress resulting from the applied 
load, and line RCDS represents the 


residual stress 


STRESS RANGE 
range 


The tangential stress 
the thickness of the 
shown by the 
horizontal lines between the applied 
The 
coincident 


across 
spring is series of 
stress and the residual stress 
diagonal AB 
with the vertical line OO’ before the 
initial was applied. Its dis 
placed position is the result of the 


line was 


load 


extensive local yielding that occur 


red when the initial strain KN was 
applied, the 
| resulted 


and is a measure of 
that 
The permanent set at the outer edge 
of the the 
distance OA, and the permanent set 


local permanent set 


hole is represented by 
at the inner edge is represented by 
the distance O'B. The portion CD of 
the line AB that 
was not plastically deformed 


represents metal 

Residual tensile stress in the met 
al at the the 
outer surface is represented by the 


distance RO 


the edge of hole on 
This stress decreases 
trom 
R to zero at a depth OJ from the 


a maximum of 150,000 psi at 


outer surface. At greater depths the 


residual stress becomes compres 


sive 
The conditions that prevented the 


fatigue cracks from growing in 


depth were 
those 


therefore the same as 
barrie 
the 
cracks 
the 
stress, as amplified at the 
the cracks, 


strength of the steel 


which set up the 
crack across 
width of the The 
could progress only as far as 
tensile 
roots of 
fatigue 


against growth 


spring 


€ xceeded the 
They 
could not extend into the compres 


sively stressed metal. Sincé a com 


pressively stressed layer underlay 


the cracked metal, the 
harmless, 


cracks were 
just as the grinding 
cracks in the Allison gear teeth were 
harmless 

With one exception, the length of 
the cracks on the spring surface in 
Fig. 21 do not exceed one-fourth of 
the spring width, although the ten 


Diagram ( 
and diagram E, Fig. 24 
to one-half of the 


width. This discrepancy is account 


sile stress as shown in 
Fig. 23, 
extends spring 
ed for by the probable errors in the 
plotted stress values, and the fact 
that growth of the cracks would stop 
before they the 


stress 


reached region of 


zero 


NUMEROUS FATIGUE CRACKS. The 
great number of fatigue cracks ap 
pearing on the outer surface of the 
is characteristic of 
which the 
cracks is prevented or 


spring fatigue 


specimens in growth of 
greatly re 
tarded. In most laboratory fatigue 
specimens a single crack forms, and 
its growth is so 
the 


another 


rapid that complete 
failure of specimen occurs be 
crack 


jacent areas subjected to the 


fore appears in ad 
same 
nominal stress 

In the 
spring, relatively 
similarly 


case of this Belleville 
large areas were 
stressed. A 


devek yped from 


single crack 
a point of greatest 
weakness that relieved the 
the 


the continued growth of the original 


stress on 


either side of fracture. Since 


crack was prevented by the under 
lying 


compressive stress, ample 


time was available for new cracks 


to form from successive 


points of 
high stress. Because the stress was 


relieved for a distance on either 
crack 
within the range of 
This 


for 


side of each fracture, a 
could not 


relieved 


new 
form 
stress relieving of 


stress accounts the uniform 


\ 


Fig. 26 — Piston ond connecting rod 


assembly undergoing a 


test in a physical testing machine 


compression 
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Fig. 28 — Residval compressive stresses *) sim of wrought 
steel railroad car wheel as shown by contraction of cut. 


Fig. 27— Cracks in railway wheel rim. Thermal contraction of sur- 
face heated by brakes caused tensiie stress sufficient to fracture rim. 


spacing of the cracks, and for the to the hole was residually stressed 
short cracks that are frequently 


Wheels having surface cracks are 
in tension on the outer surface, and too common to excite interest. The 
seen between long ones residual 


compressive stress was cracks are regarded as undesirable 


present on the inner surface because flat spots develop, which 
DISSECTION CONFIRMS ANALYSIS. To 


verify the residual stress patterns 


must eventually be removed by ma 
Summary chining. But unless their depth be 
shown in the diagrams, it was not 1. The multiple fatigue cracks in comes excessive, surface cracks are 
possible to obtain for dissection Fig. 21, which formed in metal that not considered to be hazardous from 
stress analysis a spring specimen of was apparently subjected to com the standpoint of wheel strength 


the dimensions shown in Fig. 21 pressive stress only, actually formed wheel rims, 


however, are stress raisers of the 


Cracks in railway 
Other Belleville springs, however, frcm residual tensile stress only 
in which the calculated stress was 2. Thecracks did not growinlength most severe type, and by ordinary 
of similar magnitude, were supplied 
by Mr. Weber of the American 


Locomotive Company. One of these. 


or depth; in spite of the fact that 
the stress at the roots of the cracks 
ranged from low magnitude tensile 


experience they should continue to 
grow in depth. As in the occurrence 
of the grinding cracks in carburized 
gear teeth, and the greater fatigue 
durability of the truck rear axle 


springs, which had been deflected stress to compressive stress of a 


25 times from free cone height to a magnitude equal to the compressive 


plane, was dissected for stress meas yield stress of the steel housings that were not stress re 
failed lieved, the fact that thermal cracks 


from unrelated fatigue cracks that in car wheels do not propagate to 


urements. The reconstructed stress 3. The springs eventually 
for the outer surface was found te 
be of the same pattern as shown in 


developed on the side opposite to complete and catastrophic failure 


diagrams C, Figs. 23 and 25, that is that where tensile stress extended requires an explanation. This ex 
planation is found in the residual 


stress pattern developed in the wheel 


the metal on the half width adjacent across the face of the spring 
rim by normal processing operations 
and by plastic flow of rim surfaces 
in contact with the rails 


Heat Cracks in Railway Car Wheels 


Numerous fissures, usually trans deformed metal contracts, where RESIDUAL COMPRESSIVE STRESS 


FROM PROCESSING. In casting, the 
periphery of car wheels are cast in 


verse of the rim, are frequently upon the affected layer is residually 


found on the rolling surfaces of stressed in tension 


railway car wheels. These cracks Whenever this tensile stress be- a chill for the professed purpose of 
hardening the rolling surface. The 
chill causes the rim to solidify and 
strengthen while the central plate 


and hub are still plastic. The hot 


develop from the intense heat gener- 
ated in the surface metal of the 
wheels by the brake shoes, in the 


comes so great that it exceeds the 
ultimate strength of the metal, 
cracks will form. The more intense 


same manner that cracks are devel-__ the heat, the greater will be the sub 


oped by the intense heat generated 
in a metal surface by grinding 
wheels. The thin heated layer is 
restrained by the cold underlying 
metal from expanding in response 
to the increased temperature; the 
hot metal is therefore plastically 
deformed by the transient thermal 
compressive stress. Upon cooling the 
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sequent tensile stress, and the more 
numerous will be the cracks. Fig. 27 
shows a short section of the rolling 
surface of a cast wheel from a 
freight car, in which numerous 
cracks have formed from severe 
brake shoe applications. Similar fis- 
sures from the same cause alsp ap- 
pear in forged steel wheels 
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inner metal first conforms plasti- 
cally to the dimensions of the colder 
rim, but as cooling continues the 
greater contraction of the hotter 
metals residual tensile 
stresses in the plate and hub with 


develops 


corresponding residual compressive 
stress in the rim 
A considerable percentage of 
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forged car wheels are similarly 


treated with the object of improving 
of the rim 
the rails. The rims of forged 


wear resistance wheel 
against 
wheels from 


whereupon the 


are water quenched 
high temperatures, 
rim plastically de 
As cool 


ing progresses, the plate contracts 


contracts and 


forms the hot web or plate 


and becomes residually stressed in 
tension with corresponding residual 
The 
internal stress pattern in both types 
of the 
same as that in a bicycle wheel, in 
the 

pression by 


compressive stress in the rim 


car wheels is substantially 


which rim is stressed in com 


the 


the wire spokes 


tensile stresses in 


STRESS MEASUREMENTS IN CAR 
WHEELS. Quantitative 
stress measurements in railway car 


residual 


wheels are not available. Also, resia 
ual stress measurements from other 
forms of quenched specimens are 
not reliable as indicating the prob 
able stress magnitude in car wheels 
Trapped stresses in quenched metal 
Temperature gradi 
in to 
differences in 


vary with: (a) 
differenc es 
volume ratio; 


ent; (b) surface 
and (c 
quenching methods. Reliable stress 
measurements, therefore, will have 
to the 
method on actual production wheels 
of the 


shown in 


be obtained by dissection 


Qualitative indications 
stress in 
Fig. 28, 
gage readings 
A. A.R. Sub-Committee (Ref. 15 

The made part 
of a study of the effects of rebuild 


weld 


car wheels are 
in which are plotted strain 
reported by 


as an 


readings were 


as 


ing worn wheel flanges with 


metal 
A wheel of the form shown in Fig 
from the rim 


Strair 


by a 


hub 


23 was cu Saw 


toward the gage read 
ings taken at points O and / record 
ed the change in the width of the 
cut as the saw progressed toward 
the hub. In response to the residual 
the rim 
the plate, the 
cut closed rapidly 


stress in and 


compressive 


the tensile stress in 
the 


the saw penetrated the rim. It is not 


as 
possible to reconstruct the residual 


stresses from such readings, but 


hey may sometimes be used as in 


dicating qualitative stresses 


STRESS May Br 
Heat cracks that form in the 
of the 


through 


Loss OF RESIDUAI 
FATAI 
wheel surface 
brakes 
the 


by severe use 


cannot propagate 
rim metal because of the barrier 
Marcu 
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formed by the residual compressive 


stress. The conditions are similar to 
the conditions that prevailed in the 
in the 
nitrided specimens, with the impor 
tant that 
residual stresses in car wheel rims 
When 


this loss occurs, surface cracks can 


carburized gear teeth and 


difference the protective 


can be and sometimes are lost 


propagate through the rim, and a 
catastrophic failure follows 

The residual stress in wheel rims 
may be lost in whole or in part by 
the severe braking required on high 
speed trains operating on long 
mountain grades, The accumulated 
from the brake 


the rim temperature, and the result 


heat shoes raises 
ing thermal expansion tends to in 
The 
growth of the rim, however, is re 
strained by the cold plate and hub, 
with the that the 
tensile stress in the plate and the 


crease the diameter of the rim 


result residual 
residual compressive stress in the 
rim are increased 

If the compressive stress in the 
the 
plus the original compressive stress 
from the 
ceeds the compressive yield strength 
of the hot rim metal, plastic yield 


rim, from thermal expansion 


fabrication process, ex 


ing will occur and the residual com 


stress will be 


brakes 


pressive reduced 
When the the 
rim metal cools and contracts and, 


are released 
depending upon the extent of the 
plastic yielding, the altered residual 
stress in the rim may be either ten 
sion or compression. In the former 
if the residual tension is sufficiently 
great, surface cracks will propagate 
inhindered to complete wheel fail 
ure 

The conditions that are favorable 
to the 


stresses 


loss of residual compressive 


in wheel rims occur more 
frequently as train speed and sever 
ity of brake service are increased 
That is why wheei failures are more 
common in high speed trains oper- 
In 
dy- 


namic braking available per unit of 


ating on long mountain grades 
modern locomotives, since the 
train weight decreases as the num- 
ber of cars is increased, wheel fail- 
ures occur more frequently in pro- 
portion to the total of 
wheels in long trains than in short 


number 


trains, 


ALTERNATING SURFACE STRESS. The 
in the por 
tion of wheel rims that contact the 


residual surface stress 


rails alternates between compres 
The metal in roll 
the cold 


the wheel metal in 


sion and tension 


ing contact with rails is 
worked, that is, 
the instantaneous area of contact is 
deformed the 


pressive load. The metal flows away 


plastically by com 
the same 
manner in the gear 
teeth (Ref. 4), Figs. 7 and 8, and as 
the metal of a peened 


from the contact area in 


as occurred 
surfac e is 
displaced in the area of impact by 
the shot or hammer 
As a result, the wheel surface and 
also the rail surface resid 
T he 


depth and magnitude of the residual 


become 
ually stressed in compression 


stress continue to grow with contin 
ied use. The occasional application 
of the brakes, however, reduces this 
relatively shallow residual stress in 
the wheel this 
stress to tension, which as has been 


rims or converts 


seen may become great enough to 


fracture the surface metal. The suc 
ceeding period of rolling restores 
the compressive stress 

The residual stress induced by the 
of the 
establishes a barrier to the progress 
of thermal cracks; but the depth of 
this 
vent 


plastic flow surface metal 


stress is not sufficient to pre 
its complete loss during the 
of the 


shallow 


next 
brakes 


severe 
This 
mechanically induced stress will be 


application 

relatively 
dissipated by moderately severe 
brake use, as may be judged by the 
depth of many thermal cracks 

It is important, therefore, to de 
velop wheel processing that will pro 
the 


pressive stress deep in the rim. The 


vide maximum residual com 
total rim compressive force must be 
consistent with the permissible re 
sidual tensile stress plus the tensile 
stress from the service load in the 
plate. To use the analogy of the bi 
cycle wheel, a tolerable compressive 
the rim 
fracture 


stress in may be great 
enough to 

The 
tensile stress in the plate can be 
increased if the surfaces of 
the plate are shot peened or surface 
rolled final operation, since 
these operations (Ref. 3) will offset 


much of the inherent weakness of 


one or more 


spokes permissible residual 


safely 


as a 


the surfaces to tension stresses 
The surface of the plate should 
not be interrupted by holes or ribs, 
since such section changes introduce 
high local stresses. The practice of 
forming the plate in the shape of 


119 











a cone should be carefully studied 


as a probable source of dangerous 


bending stresses. The radial force 


from the compressively stressed 


rim, loads the plate in tension and 


also in bending. The bending of the 
plate, which increases the dangerous 
stress on the surface 


tensile inner 


of the cone, can be avoided by using 
a flat plate 
RESTORED 


The lost residual compressive stress 


RESIDUAL AN BE 


STRESS ( 
within the rim of a car wheel can be 
restored by “tighter 
This effect can be 


ng the plate while the rim is 


ing the spokes , 
btained by heat 
held 
ata relatively low temperature. The 
heated plate will attempt to expand 
thermally, bu 

cold rim wi 


ll cool 
a smaller diameter 
against the restraint offered by the 
rim 
Among the measures that may be 
taken to prevent loss of residual rim 
stresses are ] Use ot metals hav 
ing greater vield stress at somewhat 
elevated temperatures, and (2) Re 


moval of the brake heat from the 
load supporting wheels by providing 
other surfaces for braking purposes 
The latter 


and perhaps equally serious thermal 


expedient presents new 


stress problems, and the cost of the 
former alternative may be prohibi 
tive 


measures can be applied 


Possibly a combination of these 


Prestressing Not Always Beneficial 


Improvement in 
expected from processes that induce 


fatigue strength 


residual compressive stress in the 


surfaces of specimens is sometimes 
not realized, In other instances, co1 
rectly applied prestressing is found 
to be detrimental to fatigue 
These 


ire explained by 


strength abnormal results 


such data as are 


» 


shown in Fig. 29 in bar chart form 

This ; 
fatigue tests on a series of spring 
SAE steel 
heat-treated to a specified hardness 
of Rockwell ¢ 42-45. Each 


plate wide, 8.5 in 


chart gives the results f 


plates made from 9260 
spring 
was 7 in long 


and 3/16 in. thick, and formed in 


a cylindrical are hav ing a height of 
approximately 1.1 in. Of the 45 
springs tested, 21 were shot peened 
by Pangborn Corporation and 3 by 
the General Motors Research Labi 
ratory Division. All 


tested by the 


were fatigue 
manufacturer, the 
Symington Gould Corporation. The 
t was accompl sned bi 
applying that 
the plates from their free ar¢ 
of 1.1 in. to 


The fatigue durability of 


est Ref. 16 
repeated loads bent 
height 
an arc heicht of inch 
norma 
non-peened production springs was 
established by testing 21 springs t 
The 


each is shown by 


fatigue durability of 


the length of the 


failure 


corresponding bar at the left of the 
chart. These that the 


life of the 


bars show 


average non-peened 


springs was approximately 2,000 
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Fig. 29 — Results of fatigue tests on spring plates made from 
¥260 SAE steel heat-treated to Rockwell C 42-45 hardness. 


stress cycles. This short fatigue 
that the 


applied load was excessive for 


indicates stress from 


material and heat-treatment 


REDUCES | 
Three gro 


PEENING 
STRENGTH ips of 7 
mens each, and one gro ip of 
mens, were shot peened on the 

sion side to the intensities show: 
Fig. 29 


and then fati » tested witl 


shot of the various 


with 
sizes 
results as shown at the right of the 
chart, The average durability of the 
peened specimens is not appreciab! 
affected by the differences 
peening intensity 


for each of tl 


groups was reduced to 


size or in 


average life 
approxim: 


ly 75 percent of the durability 


n-peened springs 


The loss of fatigue strength fron 


shot peening resulted because the 


stress from the test load 


grreatl 


exceeded the elasti limit of the 
, 


|. Note that the arc height of the 


non-pee ned Springs was reduced as 
much as 0.5 in 


by the permnent set 


that occurred from one applicati 


f the test load. Even greater yield 


single load 


ng occurred from a 


ipplication on the first two peened 


groups, for which a permanent set 


f 0.06 in. is recorded. The extent of 


yielding for the third peened grou 
vas not reported 

The three specimens in tl 
were subjected to t 


After the fi 


ing, these specimens were su 


group 


ing operations 


to fifteen load cycles in w 
were plastically deformed to perm: 


nent sets ranging from 0.098 


After a 


a set of 0.02 i: 


0.125 in second pee! 
operation, 


ired in these specimens 


During the fatigue test, since the 
much lowe 
limit, the 


elastic limit 


dynami 


than the nominal elasti 


extension of the sub-surface 


plastic 
side of 


steel in the peened tension 
the springs was so great that muct 
or all of the 


stress induced by the 


residual compress 
peening 
lost. With the loss of the protec 
stress rais 


compressive stress the 


ers, in the form of cuts, indenta 
folds that 
made by the impacting shot, became 
effective in 
strength of the peened springs 


and bruises wert 


tions, 


reducing the fatigue 











IMMUNIZING STRESS LOS' 
ner in which the protective 
stress was lost is shown 


idealized stress diagrams A and 











of Fig. 30. Diagram A shows a beam 
that has been shot peened on the 


ipper and lower surfaces, as is in 





} 


dicated by the residual compressive 
stress OJ and O'M. Experience has 
shown (Ref. 3) that the magnitude 
of the residual stress nduced by 
peening is approximate ly one-half 
of the dynamic elastic limit OY. A 











downward acting load ; exerts Zs uy M 


a nominal bending 


beam as indicated by lago Fig. 30 — idealized stress diagrams indicate how protective peening tress can be lest. 
line N.N,. The sun 


bending stress 





peening stress 1s 
line KN.N.L. He ’ hi ipper surface was peened, since all ton Gould Springs, Fig. 29, was not 
nominal stress greatl th of the peening stress on this surface measured ; it is therefore impossible 
as immediately lost by plastic to construct diagrams to represent 
lding. If the beam was not peened quantitative stress values in those 
rk 


+ 


ither surface, the s s I specimens. Diagrams A and B of 
Y BAY ‘ ag? >) 6 Fig. 3 on | il Fig. 30 are intended to illustrate 


represents tl ( | it o ! rv 1 | na qualit ive sense, the pr ybable 


relationship of the residual stresses 
mn the peened and non-peened 
springs, and to show that acceler 
ated fatigue tests by unduly in 
STRESS RAISERS DOMINATE. If t ing the test load leads t 
gain init igue strength f 
reduced residual c¢ mpressiv t The fatig ie strength of the Syn 
is less than the loss of fati ington Gould springs could have 
gth from the stress raisers in been increased by heat-treating t 
s represented in F cuts, folds, and bruises greater hardness, perhaps Rockwell 
ne DEFGM, \ stab ! atl » strength of a peened C 50, to increase the el: ic limit 
balance req beal inder the assumed test load and thereby prevent or reduce the 


idual clockwise and inter ill be less than if peening is not loss of the peening residual stress 
bending moments to sa p by sub-surface tensile plastic yield 
im conditions withi al vi ing of Sy ing. Brittle failure of high hardnes 
1 bean Areas DSED 
and MRFM represent metal thi 
formed Dy 
EF ' ita z 
Fig. 31 — Conddcting 2 static bending 


test on an experimental cronksheft. 


was permanently de 


i} 
is there! 


maner 


permanent 


After plastic yielding of the peer 
beam, the stress range on the 
from the downward 
t DY and on 

VL. This stress 

r not tne 


surface 
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Above. Fig. 32 — Results of fatigue tests on non-peened and shot peened 
24ST Alciad aluminum sheet. Right. Fig. 33 — irregularity of the shadows 
cast on the gear tooth is a measure of surface deterioration. 


steel need not be feared if the 
the 


stressed in 


face of part is residu 
compression to a 
magnitude 

It should be noted that there was 


no loss of whatever benefit may have 


ficient 


been bestowed to the 
cold 


“physical properties” of 


est springs by 
working in improving the 
the 


The yielding that dissipated the re 


steel 


sidual compressive stress on the side 


of the springs where ‘fatigue orig 


Sub-Surface Tensile 


Comparative tests have been made 
at the Battelle Institute 
(Ref. 17) of shot peened and non 
peened fatig ie specimens made 


Memorial 


from 24ST Alclad aluminum sheet 
In these tests also, the surface re- 
sidual compressive stress induced by 
shot lost f 


sub-surface tensile plastic yielding 


peening was because 0 
The form and dimensions of these 
32. The 


shot peening was performed by the 


specimens are given in Fig 


Research Laboratory Division of the 
Motors 


propelled by 


General 
P66 


Corporation using 


shot gravity to 


produce an intensity of 0.002 

These specimens were subjected to 
pull-pull loads whereby the nominal 
tensile stress range extended from 


the maximums shown in Fig. 32 to 


1,000 
Life, 1000 cycles 


10,000 





inated resulted from the 


plastic extension of sub-surface 
worked 
disturbed. It is apparent 
that the more important effects of 
shot credited t 


improved 


metal and the cold 


surtace 


was not 


peening cannot be 
strength of the peened 
metal. In the absence of the re 


cold 


actually 


shot 


work by 


the fa 


sidual stress 
reduces 
f the 


the i ( ctic of 


peening 


tigue strength « metal through 


stress raisers 


Plastic Yielding 


25 percent of these maximums 


From Fig. 32 it is seen that the 
fatigue strength of the shot peened 
that of 


specimens in the 


specimens inferior to 
the 


high load range; 


was 
non-peened 
and as the maxi 

that 


the fatigue strength of the peened 


mum test stress was reduced 
specimens became superior 
These results would be expected; 
because, when external loads were 
most of the residual 
lost by plastic 
With the loss 


or reduction of the surface 


great, all or 


peening stress was 


extension of the core 
immun 
izing stress, the stress raisers that 
were formed by the peening domi 
nated, and the fatigue strength of 
As the 


maximum applied tensile stress was 


the specimens was decreased 


reduced, a greater portior 
residual surface compressive 
was retained, and the 


effect 


Immunizil 
began to overtake and don 
nate the effect of the peening stress 
raisers 

When the retained 


stress exceeded the 


residu 


pressive 


tensile stress as magnified 


peening stress raisers, the 


strength of the shot 


peenet 
mens was greater than thi 
non peened specimens rt 

f 


fatigue strength continued 


test load decrease 


maximum 
intil 


was 
the plastic extension 


core was reduced to its minimun 


FATIGUE GAIN NOT THE 
CoLp Work. As in the ingtor 


Gould Springs, any benefit resulting 


RESULT OF 


ovym 


from improved “physical proper 
ties,” which may have been impart 
the cold worked surface layers 


the specimens by shot peening 


remained substantially inaltered 
whether the test stress was great or 
small. The changes that occurred in 
the specimens as the te 
varied were confined tk 

The observed variations in 
relative fatigue strength of the 
Battelle 


therefore be ex 


peened and non-peened 


specimens cannot 
plained in terms of altered “physical 
properties” of the cold worked met 
Mare H 


| NCINEE RING 





Fig. 34 — Resonance type fatigue tester for 
a Me eM 


he surface residual compres 


stress was small, and the gain 


fatigue strength occurred when 


’ 
he surface residual compressive 


occurred stress was large 


Protecting inherently Weak Surfaces 


ympressive stress 


e residual ¢ t 


weak surfaces, it is not en ugh 


ffectiv n increasing the ‘velop only the desired patter 
| 


-sidua! stress for any 


hod « 


aiso be 


because partic ilar 
loading 
taken t 
nable portion of this 


resid 
Ss pattern can be retained un 
onditions of loading that 

laboratory or 
in the 


m Gould Springs, Fig. 29, and 


xperienced in 


ise. As occurred Syn 


proc i! he Battelle specimens, Fig. 32 


} wal -f . ] 
Will develop surface residual c mpressive 


stresses that are intended to protect 


the fatigue vulnerable surfaces of 


processe ( T ng the specimens may be lost by plastic 
strengtn tensile yielding of sub-surface 
metal 

A more common cause of loss of 
residual compressive stress is plas 
tic yielding of the compressively 
stressed metal under additional com 
pressive stress. An instance of this 
kind is the loss of residual compres 
sive stress in railway car wheels as 
STRESS 


In the 


Must 


protection of inher 


Bt a result of local thermal compres 


AVOIDED sive stress. The loss of residual com 


Mar 


pressive stress through compressior 


yielding is particularly serious it 


rotating beam and other specimens 


loaded in bending, in which the 


stresses from external loads are 


reversed 


In such specimens, the residual 


stress is added to the 


compressive 


compressive stress from the bend 


ing load, and, since their sum ex 


ceeds the yield stress of the metal 
residual stress is lost. For this rea 


son, relatively little increase in fa 


had 


idual con 


tigue strength can be fron 


mechanically induced res 
inder conditions 


When the surfa 


compressive 


pressive stress 
reversed loading 


residual stresses 


developed by nitriding, carbur 


and other hardening 


Case 


ments, large gains in f 


strength are possible because the 


increased yield strength of the hard 


layers pre 


compressively stressed I 


vents loss of the surface protectiv 


stress through yielding 
DIRECTION OF RESIDUAL 
Only the 


direction of the 


stresses 
stress as determined 
tion of external loads 
measurements, or f 

f fatigue fractures have 
sidered in the foregoi: 
No doubt the 
all forms of fatigue 


affected by the 


strength of many 
specimens 
stresses 

other irections, t 


available 


effect is 


Probably their 


increase or decrease 

the metal 

direction 

tensile stress 

Any increase in the 
cal ised to in 
strength As has 
this 


rease 
been di issed 
increase Is possible because the 
ie strengt! 
proximately 
vield 


nami strength n bec: 


residual compressive 


stresses 


greater magnitude can be retained 


to protect the inherently weak sur 


faces under adverse load conditions 


Conversely any decrease in 
strength results in reduced 


strength 


Note 
ber, Propur 
I iblish a 


series entitled “F; 


seq ie] 


f Prestressed 


by J. O. Almen 
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We Mobilize for Freedom 





FIRST OF A SPECIAL SERIES 


The Delense Production Problem 


To win out in the struggle for freedom into which 
the Russian Communists have plunged us we must 
do at least four things. We must: 


1. Speedily carry through a program of de- 
fense production which, at its peak, is scheduled 
to take about one-fifth of our national output. 


2. Pay for this program as we go, by methods 
that will enable us to maintain the effort for an 
indefinite period — as long as may be necessary 
to insure peace and security. 

3. Manage intelligently and endure intelli- 
gently a set of direct government controls which, 
in certain critical departments, will put our na- 
tional economy for a time in a hateful straight 
jacket. 

4. See that these emergency controls are not 
fastened upon us permanently thereby presenting 
to our Soviet antagonists a major victory for 
collectivism on our home front. 


This is the first of a series of editorials designed 
to present in the simplest terms these key aspects 
of our struggle to preserve our free institutions. 


A Staggering Task 


The magnitude of the defense production job 
staggers the imagination. Over the next year it calls 
for a larger volume of goods and services than the 
20 million people of the states of New York and 
New Jersey will use for all purposes. The (London) 
TIMES has observed that, taken alone, the increase 


of defense expenditures which has been budgeted 
for the federal government’s coming fiscal year 
(about $30 billion) “is in itself not far short of the 
total national income of the United Kingdom.” 


Yet so powerful is the production machine cre- 
ated by free American enterprise that, at the sched- 
uled peak, the defense program will take only about 
one-fifth of our total national output. The exact 
form and dimensions of the program will, of course, 
be hammered out on the anvil of public and con- 
gressional debate. But the President's recent esti- 
mate of an annual rate of expenditure of $45-55 
billion for defense by the end of this year may well 
turn Out to be somewhere near right. 


To meet even these vast requirements of defense 
production we are in better shape technically than 
we were when we started to prepare for World War 
I]. Our industrial plant and equipment is greatly 
improved. Over $65 billion has been invested in it 
since V-J Day. Our working force is about eight 
million larger than it was ten years ago and much 
better trained. 


The difficulty, and it is a very serious economic 
difficulty, is that we must fit the defense program 
into a productive machine that has been almost 
fully extended to meet the needs of a booming 
civilian demand. The present plan is to step up 
defense production during 1951 from about 7% 
to about 18% of our total national output. Because 
there is relatively little slack in our economy, this 
means that civilian production at the outset must 











be cut back as defense production is stepped up. 


The cut-back of civilian goods must be espe- 
cially severe in the case of products made of metal. 
This is particularly true of goods that use scarce 
strategic metals such as aluminum and copper. Of 
our total defense production program, about half 
will go for “military hardware” — airplanes, guns, 
munitions, tanks and the machinery to make them. 
By the end of 1951 defense requirements are sched- 
uled to absorb most of the metalworking produc- 
tion not required for essential construction and for 
the spare parts necessary to keep existing equip- 
ment running. For a time at least, there will be 
a sharp cut in the supply of new metal products 
available to civilian consumers. The defense squeeze 
on both materials and manpower will also cut 
sharply into housing and other civilian construction. 


For the Short Run — Controls 


In the short run there is no answer to the problem 
of meeting defense production schedules except 
controls. Sharp reduction of non-defense expendi- 
tures by government is essential and would help 
greatly. But the basic fact is that we cannot in- 
crease our total production fast enough to meet im- 
mediately both civilian and defense requirements. 

Controls are needed, therefore, to switch re- 
sources froin civilian to defense-production, and at 
the same time prevent the combined demand for 
critical products from sending prices right through 
the roof. In the case of many scarce strategic metals 
such as nickel, copper and cobalt, the task of in- 
creasing output is especially difficult because our 
limited supplies are tucked away deep in the earth 
in many quarters of the globe. 

For the longer pull — and that is what we must 
face — there is another answer to our defense pro- 
duction problem that is infinitely better than con- 
trols. And this time, in contrast to World War II, 
it is all-important that we get the right answer to 
our defense production problem for the longer pull 
and that we get it right now. In World War II we 
geared our economy to meet the requirements of a 


relatively short and decisive conflict. Now our 
leaders, however they may differ as to methods, are 
well agreed that, at best, “the conditions under 
which we labor may persist for ten, fifteen or 
twenty years.” That is General Bradley's phrase. 


For the Long Pull— 
More and Better Production 


For this longer pull, the constructive answer to 
our problem of defense production is clearly more 
and more efficient production all along the line. 
It is true that overall we now have the most efficient 
industrial establishment in the world. But, even so, 
much of it is far short of attainable efficiency. Some 
plants using up-to-date equipment and methods are 
as much as six times more efficient than others in 
the same industry that are lagging in modernization. 


Our Director of Mobilization, Charles E. Wilson, 
has clearly in mind this problem of increasing our 
industrial efficiency. The first step in his job, as he 
conceives it, is to get out an adequate supply of 
weapons to equip the army, navy, and air forces 
already mobilized or in process of organization by 
us and our «llies. The second step is to make sure of 
our capacity to produce both “military hardware” 
to meet any increased requirements and the maxi- 
mum possible volume of goods for civilian use. 


In concentrating on more and more efficient pro- 
duction, Mr. Wilson is squarely on the beam. We 
can attain his objective — by sustained effort on the 
part of each one of us backed by up-to-date indus- 
trial methods and equipment. 


If we do that, we can maintain indefinitely an 
adequate defense effort and at the same time enjoy 
a standard of living higher than any other in the 
world. 


Additional production and more efficient pro- 
duction are our surest safeguards against our two 
most menacing enemies on the home front—the 
deadly inflation that can destroy our free economy, 
and the strangling government controls that can 
destroy our political freedom. 


Motraw-il' Poblishing Company, Ine 








Telephone Type Relays 


Typical D-C and A-C Circuits 


Arrangements antl combinations of d-c and a-c components in relay and 


in rotary stepping switch control circuits to obtain required operate and 


release times and protection against possible electrical power failures. 


V. E. JAMES 
Staff Engineer, Industrial Control Division 


Automatic Electric Company 


COMPONENTS OF TELEPHONE SYS 
TEMS are usually powered from a d~« 
power source of approximately 50 
volts. The choice of 50 volts (nom 
inally 48) has been derived from ex 
perience. The almost universal adop 
ion of twin contacts in new designs 
has perhaps lessened the importance of 
using voltages greater than 24 in re 
ducing contact troubles. But the higher 
voltage provides a safety factor, and 
also simplifies electro-magnetic design 
problems, where speed and time delays 
of the orders desired in telephone 


* Design principles and operation f telephone 
type relays were discussed in Part I of this article 
see Propuct ENGINEERING, Oct 1950, p 230. Cotl 
onatructions and timing characteristivs of typica 
vile were discussed in Part Il, sce Propuct Enet 
NEERING, Nov., 1950, p 14 mark and are sup 
pression achemes, and also ropertica of contact 
materials were diacuseed in Part II1l, sce Ps t 
ENGINEERIN et 1951, p 136 
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wactice are wanted on the same in 
tallation 

The simplest circuit, of 
When operate 


100 to 150 


I 
course, 18 
the single relay circuit 
time is less than about 
milli-seconds, only a 
required : 

If operation time exceeds the capa 
bilities of a single relay under ideal 
conditions (about 100 to 150 milli 
seconds), the two relay scheme shown 


single relay is 


in the bank wiring of the rotary switch 

For a release time that exceeds 5 sex 
a combination of an armature-end 
slug relay (used as a slow-to-release re 
lay) and a vibrating-reed relay, wired 
is shown in Fig. 1 (B) 
release 


can be em 
ployed to give a time varying 
between 5 and 

Both _ the vibrating - reed and 


weighted-spring relays require a solid 


15 seconds 


mounting that is stable and practically 
vibrationless 
The diagrams of Fig 


basic 


in Fig. 1 (A), which uses a weighted 
spring relay, Fig. 2 (A) and a slow-to 
operate relay, will permit an overall eral 
operate time of about 2 to 5 sec max. other than the creation of a time inte: 
An oil dashpot relay, Fig (B) can val, that are single 
be employed to cover an operate range relay 

of 5 sec to 2 to 3 minutes. A relay and Sometimes thc 
switch combination can also be 


3 indicate sev 
performance possibilitic s 
obtainable with a 


Minor Switch is ad 


rotary vantageous as a switch in 
employed to produce an overall timing 
cycle longer than either alone can a 
complish, and in addition to provide a 
considerable flexibility in varying both 


the pulsing adjustment of the relay and 


stepping 
simplifying the circuit. Since it 
on a pulse closure instead of a pulse 
cessation, the controlling contacts, orf 
other pulse source, can be directly con 
nected to the stepping (rotary) mag 


ste ps 
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two § 
provides an 
12 seconds 
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Fig. 2—(A) Weighted spring type of 
telephone relay used with a slow oper- 
ating relay to get overall long Operate 
time delays. (B) Oil dashpor relay for 


Operate times of 5 sec. to 2 to 3 min 
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(B) Operates from + pulse and locks 
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(C) Operates from + pulse and locks 
through own springs fo some 
winding, releases when other 
winding /s energized in opposition 


Operating ~ 1 
pulse | 
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(0) Operates from - pulse which 
neutralizes the No./ winding 


Fig. 3 


net without the need for interposing a 
relay. This advantage is sometimes 
nullified because release of the switch 
requires that a separate circuit be 
¢ losed 

A typical Minor Switch control cir 
cuit is shown in Fig. 4 (A) where the 
switch is stepped forward by pulses on 
the operate lead, and released from a 
pulse on the release lead. No pro- 
vision is shown for keeping the wiper 
circuit open during stepping and the 
off-normal (ON) springs are not em 
ployed Fig 1 ( B) 
employed in telephone work where the 
pulse rate is approximately 8 to 12 
steps per sec. The relay A repeats the 
pulses to the stepping magnet, relay ( 
keeps the wiper circuits open during 
pulsing, and relay B and the ON 
springs control release of switch 


I 
(A) a typical Rotary 


shows a circuit 


In Fig. 5 




















(E) With shunt circuit open, relay 
operates; with shunt circu/t closed, 
relay restores 


oh 
= 


(F) Permanent magnet, two - coil 
polorized relay. Two position “Stay - 
put” relay remains in last position 
to which operated,and reverses 
position when coll current polarity 
and permanent magnet flux so 
provide. Three-position or “Non- 
stoy-put “ relay assumes a mid 
point or “Neutral” position on 
de-energization of coils. Otherwise 
it tokes the position (when energized) 
called for by the polarity of the 
co/l current flux and permanent 
moagnet flux resultont. There also/s 
o biased type that always returns 
to the position to which biosed on 
coll de- energization 


Switch control circuit is shown. It is 
simple and straightforward. Release of 
the switch to normal, in order to pre 
pare for a new cycle of operations, is 
accomplished at any time the ‘homing 
potential appears on the bridging bank 
B, driving the motor magnet through 
its Own interrupter springs until the 
home position (26th) is reached, at 
which time the circuit is ready for res 
toration. 

Further refinements are introduced 
in Fig. 5 (B), where a relay keeps the 
wiper circuit open while the Rotary 
Switch is being stepped. Such an 
arrangement cannot be used if the 
pulse rate is much less than 8 pulses 
per sec, as the release time of relay C 
cannot bridge a much longer open 
pulse gap 

Other refinements can be introduced 
to prevent pulses coming in while the 
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ALTERNATE OPEN ANDO CLOSE CIRCUIT 


Stops: 

(st, Closed pulse 

Relay A operates from energ/zation 
of No. 2 section winding. Relay 8 does 
not operate because it’s sections ore 
energized in opposition 
2nd, Open pulse 

Relay A stays operated from own 
contact, and relay 8 operates becouse 
/t's No./ section winding /s now de-ener- + 
g/2.ed,n0 longer in apposition to section No.2 
51d, Closed pulse 

Relay A releases becouse it's two 
sections are now in opposition 
4th, Open pulse 

Relay 8 releases 

Cycle is now repeatable,and /t wil! 
be seen thot for each two pulses put 
into this relay system only one pulse 
/s sent out from springs on relay A 
(or relay 8). in this cose the alternate 
up and down action /s provided by 
/ocking up the coils electrically. There 
*is also avallable mechanically /nter — 
locked relays providing essentially same 
end reseits but the armatures af which 
are locked up mechonicolly, ond power 
does not hove to be kept on the colls 
between pulses 


Some basic relay performance possibilities that are obtainable with a single relay 


Also, a relay 
an be introduced at the pulse-generat 
ing end to prevent pulses being sent 
into the switch if for any reason it 
fails to reach the home position. Such 
a failure would occur with any kind of 
power failure at the Rotary Switch end 
of the circuit 

In the circuits of Figs 


switch is being restored 


i and 5, a 
telephone dial is shown for manual 
control. Since a dial can send only 10 
pulses in a single series, bank contacts 
10 and 20 and the home position 
(26th) are usvally left unused. The 
dial in these circuits, however, can be 
replaced by cam or other type of im 
pulsing for similar usage with a ma 
chine for automatic control 

Circuits can be set up to register a 
counting cycle and then re-cycle, and to 
generate time cycles 

The wiper circuit of a stepping 
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switch is usually kept open by a relay 


during stepping, but 


PE sometimes a slow 


to-operate relay is used instead on the 
ontroiled side of the bank 
operate-time delay is depended uy 
prevent unwanted operation. Also, in 
such an application, the inherent lag 
mercury contact relays, resulting 
from the inertia of the mercury mass in 

ontactors, 1s often assistance 
Polar relays can be introduced in cir 
cuits so that any electrical failure will 
leave all control circuits set up exactly 
as they were, since coil current is not 
needed to keep a aaa polarized re 
lay in its last operatec This 
characteristic is an important require 
ment in some installations 


and its 


upon to 


of 


the ot 


position 


In some applications, particularly 
where an alarm or unstandardized con 
dition is to be manually released, relays 
are employed that have a mechanical 
latch to hold the relay in the operated 
position 
Typical A-C Circuits 

Any of the relays or circuits that 
have been discussed will operate on al 
ternating current merely by the intro- 
duction of a rectifying scheme of mod 
erate efficiency and smoothness of out 

ut. Most re!ays are not much affected 
by the rought output from an unfiltered 
rectifier, if full-wave 





(a) 


FUNDAMENTAL MINOR SWITCH CIRCUIT 


switches, however, alw and the short 
require a rather well 
fier output if accurate stepping and 
stopping is to be obtained. Otherwise 
there is a tendency for the switch to fail 6 


to recognize the difference between 


stepping ays rough rectuner outp 


filtered recti switch is required to 


with 


pulses that the 
follow A stepping 
rectification is shown in Fig 


switch 
built-in 
The 


Fig. 6 (A) is sometimes employe 1 for 


tifier circuit scheme shown in 


Fig. 6—Telephone type rotary stepping switch with built-in rectifier (A) Full wave 
rectification with two element dry disk rectifier, sometimes used for economy in recti 
frer elements. 
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Fig. 4—Schematic of control circuits for the two coil (Minor) 
stepping switch. (A) Fundamental circuit. (B) Telephone circuit 
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Fig. 5 
stepping 


Schematic of control circuits for the single coil (Rotary) 
switch. (A) Typical circuit. (B) Refined circuit 
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economy in the number of recti 


é ments required 
/dentity of relays | 


operated to secure Relays can also be operated f 
function on output half-wave circuits The usual tech 
leods indicated 


nique is to select a type of relay 
None 


having an inherently long release time 
>” and to put a non inductive winding in 
_ multiple with the inductive winding to 
Cc” and 'D" further increase the release time Thus 
.° the relay flux is maintained during the 
"B” ond "0" power-off part of the cycle, yet with 
"Bond *g* n! emg of a eipeeee Ww ith fl ix 

a apne ene uUlid-up during the power-on portion 
Ly candid of the latis 


“A” and "0" 
‘A* and c” is shown in Fig (A), provided 
‘A",'C" and “Do” the relay used on a-c is of the correct 
“A* ond “a” type. A-c relays resemble theit 
“A""@” ond "D” counterparts in most respects 
"A’,'B” ond C” = coil peg Oy is 

2 "A","B",C" ond D" added to a-c relays, ig. S 


them free of chatter, which r 


from the alternate opening and closing 


action indicated in Fig. 7 (B). In a 

ircuits, when employed with thei 
winding in opposition, double-wound 
relays must have adequate d-c resistance 


in both windings to prevent excessi\ 

currents being caused by the overall in 

ductance being low or practically nil 
8 c Oo 
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A circuit that is relatively efficient 
with either a-c or d-c power supply 
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Fig. 7—(A) Commonly used type of a-c, or d-c, circuit for 
transferring an input function to an output path. (B) Alter 
nate open and close action of relays on alternating current 


Fig. 8—An a-c telephone type relay with shaded 
pole construction to obtain freedom from chatter 
caused by alternate opening and closing action. 





High School Student Constructs Cyclotron 


KENMORE, N. Y.—A 17-year-old The famed physicist answered Mr 


produces so that he can continue his 
scientist here has constructed an aton Simpson's questions and commented research 
smashing cyclotron. The young man Looking your plans over, I certainly Mr 


Simpson, an Eagle Scout who 
Robert E. Simpson, a senior at Ke want to congratulate you as it seems wants to become a nuclear physicist 
more Senior High School, built this to me that your plans are very good has been invited to Washington next 
complicated research instrument from The cyclotron has many parts. Th month as one of the 40 finalists in the 
engineering details found in scientifi magnet alone consists of more tha: Tenth Annual Science Talent Insti 
journals and with the personal advi pieces, which Mr. Simpsor tute, March 1 through 5, meeting some 
of the cyclotron’s inventor, Dr rnest tacked" himself, a physically hard of the nation’s top scientists and visit 
O. Lawrence 1 job. There are 16 ing the capital's laboratories. He will 
Mr. Simpson wrot rem of wire in the } 


¢ oils, wound by han compete with the 
it the University of California, after The cyclotron will be used at for $11,000 in Westinghouse Science 


teaching and Scholarships The Science Talent 
cept a half dozen items which wer demonstration purposes Also 


'"s 
not clear from the technical journals Simpson plans to expose ft 


other 49 winners 
he had all the engineering details « Simpson's school for 


Search is administered by Science Ser 


and the Science Clubs of Am 
He sent his plans to Dr ind other laboratory animals to th th the support of the Westing! 
Lawrence with his estion ral 


gamma rays or radio-active isotopes h ducational Foundation 
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Fig. 1 Effects of end clearance 
variation on total leakage at dif 
ferent 


operating temperatures 


Housing Design 


Leakage 
Drainage 


Practical considerations and basic problems in developing the design of 


spur gear pump units for oil hydraulic service. 


Types of leakage, pump 


drainage, housing construction details, gaskets and packing requirements. 


T. F. FITZGIBBON 
Project Engineer, 
Adel Division, General Metals Corporation 


THE OPTIMUM DESIGN PROPORTIONS 
and dimensions of gears, and the selec- 
tion of bearings, for spur gear pump 
units for oil hydraulic service were dis 
cussed in Part I of this article, see 
Propuct ENGINEERING, January 1951, 
page 101. Other details that need 
close analysis by the design engineer 
are leakage, pump drainage, housing 
construction, and packing requirements 

To estimate accurately the leakage 
in a high pressure gear pump is dif- 
ficult, especially where wide variation 
in dimensional tolerance and fluid 
exist. In general, however, 
the leakage varies as the cube of the 
end play; and provision for control 
ling it accurately is essential to con 
sistent performance. There are two 
types of leakage influenced by end 
play: Radial leakage, and transverse 
leakage 

Radial leakage refers to the losses 
from the high pressure areas in the 
tooth spaces inward to the low pres- 
sure area at the shaft journal. They 


viscosity 
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are basically similar to the losses in 
slide valves, and a reasonable estimate 
of their magnitude may be made using 
the appropriate formulas 

Transverse leakage is the volume 
of oil escaping across the intermeshing 
eeth from discharge to suction; it 
constitutes the most serious source of 
fluid loss in a gear type pump. If a 
groove is provided in the end plate 
faces to adequately relieve fluid trapped 
in the meshing teeth, then only the 
distance of one tooth thickness 
arates the high pressure side of the 
pump from the inlet side 

Transverse leakage is aggravated by 
the rotation of the gears, a continuous 
film of oil being carried across the 
end plates by them. Estimation of this 
leakage is difficult and need not be 
too carefully considered in the initial 
stage of the design, since the only di 
rect method of reducing this loss is 
end clearance control. The 
urves in Fig. 1 show the effects of 
end clearance variation on the total 
leakage of one gear pump that has 
a diametral clearance of 0.0045 in 
between the outside diameter of the 
gears and the bore of the center plate 


sep- 


through 


Another source of leakage is that 
which makes its way from the dis 
charge to the inlet side of the pumy 
by way of the clearance between the 
outside diameter of the gear and the 
shroud bore. Although for each di 
mensional unit increase, end clearance 
produces a much greater variation in 
leakage than does the gear diameter 
clearance, it does not necessarily fol 
low that the latter is the least critical 
from a manufacturing point of view 

In the usual design of a high pres 
sure pump, the end clearance can be 
accurately controlled to tenths of a 
thousandth. It amounts to the differ 
ence between the gear face width and 
the center plate or shroud width, and 
both of these parts may be accurately 
sized through grinding. On the other 
hand, the minimum allowable outside 
diameter clearance is dictated by maxi 
mum bearing clearance, gear to shaft 
clearance (if any), permissible « 
entricities, and permissible misalign 
This buildup of ad 


usually requires a 


ment of centers 
tolerances 
larger outside diameter clearance 


verse 
than 
is desirable for best performance, and 
may possibly make it a more critical 
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end clearance 
variation 


eakage factor than the 


Fig shows the leakage 


with outside diameter clearance for a 


typical spur geas 


pump 


PuMP DRAINAGE [he oil that 

ulates through the bushings must be 
ollected and tank 
In some designs, a small 


yn the pump 


returned to the 


body ollects 
gh a drain line 
additional 


ind returns it throu 


Many designers object to the 
bing required, parti 


mobile this reason 


. 
equipment. For 
internally bled” or 
by connecting the 


ends of the drive and idler shafts to 


many designs are 
internally drained 
the suction side of the pump through 
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leakage at 


cidental to the inlet side of 


different operating temperatures 


Pump drainage design with two check valves to permit dual rotation of pump 


t 


series ol 


holes drilled in the body 

hamber adjacent to the 
seal must also be 
able to with 


Since the 
shaft 
nected, the 
stand the 


pump so con 
seal must | 

conditions of pressure in- 
the pump 
[his pressure may vary between a high 
and head may be 
imposed through elevation of the tank 
Under conditions of vacuum in the 
niet line, seal permit 
entry of air into the oil, 
j 


1 
1raulie 


vacuum whatever 


leakage will 
ind eventual 
eration of the hyc system will 
result 

small relief valve is 
installed between the pump seal cham 
ber and the inlet to maintain a posi- 
tive head in that chamber, and to 


sometimes a 
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prevent high pressure surges in the 
inlet line (from a boost pump or the 
like) from blowing out the seal. Fig 
3 shows how two such valves may be 
arranged, one to each line entering the 
pump, to permit dual rotation with 
out modifying the pump. 


Housinc DEsiGN. The terms two 
plate and three-plate construction, re- 
fer to the number of plates used to 
shroud the gears completely. Two 
plate pumps are in general use for 
low pressure applications such as lubri 
cating pumps for internal combustion 
In this construction, no sep- 
urate shroud or center plate is used 
One of the end housings contain a 
pair of intersecting bores that house 
the gears while the other housing acts 
4s a cap. For maximum efficiency 
these intersecting bore depths must be 
held to close limits on depth and for 
flatness across the bottom 

Since this boring operation is rather 

most high pressure gear 

are manufactured as a three 

plate unit. That is, the gears are 

shrouded by a separate plate that can 

be controlled accurately as to width 

thus assuring close end clearance. The 

two end plates may then be ground 

flat to enclose the gears on either 
side with a smooth finished surface 

With either two- or three-plate con 
struction, the coefficient of expansion 
of the gear shroud should normally 
be quice similar to that of the gear 
material if high efficiency is to be 
maintained over a wide temperature 
range. Large differences in thermal 
expansion of these two elements may 
result in seizing of the gears and com 
plete loss of end-play. 

Accurate alignment of opposing 
bearings is absolutely essential in gear 
pumps, not only for obvious mechan 
ical reasons, but to insure proper out 
put under high pressure conditions 
For example, consider the conditions 
shown in Fig. 4(A). This pump 
gear is correctly aligned and floating 
in a central position between the two 
end plates. When the total end clear 
ance is x, the clearance at either side 
of the gear is x/2. Since end leakage 
varies as the cube of these clearances 
the end leakage will vary as 


engines 


(x/2)* + (x/2)? = 23/8 +°x 


In Fig. 4(B) the pump is shown 
with bearing bores misaligned to such 
an extent that the end clearance is prac- 
tically all on one side of the outside 
diameter of the gear. Theoretically 
one side of the gear will not allow 
any leakage, but the leakage on the 
other side will vary as x*, which is four 
times the total leakage to be expected 
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from proper alignment at this par- 
ticular location. All points on the 
periphery of the misaligned gear do 
not touch one plate. At 90 deg from 
the section shown, the gear is virtually 
centered, hence here the leakage varies 
as x*/4. The total radial and trans- 
verse leakage resulting from such mis 
alignment will be more than twice 
that of a correctly aligned pump 


PACKING CONSIDERATIONS. To pre 
vent leakage between the end plates 
and the shroud, lapped joints, gaskets, 
or some sort of leakage collection 
groove may be used. If the plates 
are ground flat, good sealing can be 
obtained by end milling a shallow 
groove in both faces of the center 
plate. This groove should follow the 
contour of the gear bore on a slightly 
larger radius from the gear center, 
and should be chanreled into the suc- 
tion cavity in the plate. Thus any 
fluid that seeps past the first 4 or + 
in. of joint is collected by this groove 
und returned to the suction side of the 
pump 

Gasket material must be non-com- 
pressible, otherwise the loading of the 
bolts that tie the pump together will 
compress the gasket and vary the gear 
end clearance. Aluminum foil gas- 
kets are satisfactory. Aluminum foil 
can be purchased in the soft condition 
and in a wide variety of closely con- 
trolled thicknesses. The maximum tol- 
erance usually quoted for this mate- 
rial is plus or minus 10 percent, al- 
though the average variation is con- 
siderably less. Since the tolerance is 
a thickness percentage variation, it is 
good practice to use as thin a gasket 
as possible. Gaskets should be applied 
to a ground surface rather than to 
one that has been ground and pol 
ished; the slight tooth on the surface 
left by the grinding wheel helps to 
grip the pasket. 

At assembly a torque wrench should 
be applied to the tie bolts with suff 
cient preload to prevent elongation 
of the bolts at pump peak pressure 
ratings. Torque wrench assembly is 
especially desirable for units using foil 
even an instar 
compression through bolt stretch will 
permit the gasket to blow out 


gaskets: taneous loss of 


DesiGN PoINTERS. Other points to 
watch in layout of end plates include 
port location, bolt location and spac- 
ng, and trapped fluid relief. It is 
not necessary to include the ports in 
the end plate, but in the majority of 
high pressure pumps it is more con- 
venient to do so, since the shroud or 
center plate is usually too thin to con- 
tain a port large enough to accommo- 
date the inlet line 


In any design, the port passages 
should be devoid of abrupt changes in 
section and direction, al should pre- 
sent as smooth a finish as possible to 
the moving stream. The inlet port 
must be of ample size to prevent 
cavitation at the entry to the pump 
when using the most viscous fluid re- 
commended for use with the unit. 

Relief of trapped fluid is essential 
to quiet performance and long service 
life. As the pump teeth mesh, oil is 
trapped in the bottom of the tooth 
spaces. If no other means of escape 
is provided, the trapped oil is forced 
through the gear end clearance and 
into the next tooth cavity by virtue of 
the backlash between the teeth. At 
high speed, the time interval in which 
this trapped fluid is displaced is minute 
with a resulting high discharge rate 
and pressure drop. 

In Fig. 5 is shown the discharge 
rate of trapped fluid for a pump of 
50 gpm capacity. Note that the peak 
flow is about 16 gpm, or 32 percent 
of the total pump discharge. If a 
passage were not provided to bypass 
this oil into the pressure side of the 
pump, the 16 gpm would have to be 
forced through small clearances, thus 
generating high pressures. Where n 
is the number of teeth in one gear, this 
condition imparts a series of shock 
loads to the pump shafts and bearings 
equal to 2 rpm in frequency. Failure 
to reduce this pressure to a minimum 
usually accelerates shaft fatigue and 
premature failure of antifricticn 
bearings 


APPLICATION. Applications for gear 
pumps are limited only by two basic 
pump characteristics. They are not 
usually capable of sustaining pressure 
greater than 1500 psi, and they do not 
lend themselves to variable volume 
requirements. Many industrial fluid 
power systems, however, are restricted 
to pressures of 1000 psi or less, since 
higher pressures often result in exces- 
sive velocities through the seats and 
orifices of various control devices with 
4 corresponding loss of accuracy and 
sensitivity. 

Machine tools and other machines 
that require accurate pressure and flow 
ontrol are generally restricted to pres- 
sures well within the range of gear 
pumps In 2,000 to 5,000 psi circuits, 
i gear pump is often used for rapid 
traverse while a smaller volume piston 
pump supplies high pressure for the 
work cycle 

Directly connected gear pumps are 
widely used with internal combustion 
engines. The low moment of inertia 
of the moving parts of the pump allows 
rapid acceleration. Sustained speeds of 
3,000 to 4,000 rpm are possible with 
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small units often used as 
power generators for large bull-dozers, 
farm tractor implement lifts, and road 
grader blades. 

Gear pump simplicity promotes in- 
expensive maintenance Many of the 
pumps available are direct reversing, 
while others can be converted to op- 
posite rotation by reversing either 
the center plate or the wear plates. 
This feature is an advantage to users 
of hydraulic machinery and distributors 
since the amount of stock they need 
to carry for complete coverage is rela 
tively small. 

In a rotary spur gear pump assem 
bly there are few moving parts; and 
since machine operators and 
maintenance can easily under 
stand the principle of pump opera 
tion, repairs can he made quickly and 
satisfactorily 


They are 


most 
men 


















































Fig. 4—End clearance with gears properly 
aligned and with gears misaligned 
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Fig. $—Rate of discharge of trapped fluid 
from meshing teeth of a large gear pump. 
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Hooster Cardinal Corp Erie Resistor Corp 
Fig. 1—Three dimensional emblems and nameplates. The design or letter- 
ing on these acrylic forms is molded into the back and then is lacquered 
or metallized with a metallic finish to create the illusion of a solid object 
imbedded in the plastic. The entire background is then lacquered to pro- 


P ! 7 vide the basic color. These represent one of the newest identification torms. 
o 2 a 
Product-Identification 


EDWIN DREWITZ Forms 
Design Consultant 


} 


ight integral color, optional clarity 

ie ; : high impact and flexural strength, and 

plastic identification forms possess unusual visual and service ease of fabrication. These features 

. ; have resulted in the development of 

features that help contribute to a better looking product. three dimensional emblems, Fig. 1, 
‘light-tracked”’ spot illuminated name 
plates, magnifying lenses, luminescent 

THE FUNCTION of modern identifica- Its selection should be based on such markings, and edge lighted forms 

tion forms are three: (1) to focus considerations as effect that can be 

attention on the manufacturer's name reated, resistance to service hazards Fabricated Forms 

or tradename; (2) to add to the ap- ease of fastening, and permanence 

pearance of the product; and (3) t The appeal of plastic forms is duc Plastic forms can be grouped under 

contribute to ease of operation or to their ability to fulfill such require two basic classifications, namely fabri- 

manufacturing. Just as important as ments, and also to their unusual prop- cated and molded. Identification plates 

the proper design and treatment of the erties, which cannot easily be dupli- that are fabricated from glossy plastic 

form is the correct choice of medium. cated in other media: light weight, sheet are economical to produce and 


Many successful designs are testimonials to the fact that 
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design possibilities 
When light reflection is a problem or 


a writing desired 


have numerous 
surfa 1s 
sheets with a matte fi 
both 

easily 
luced 


one or 


ush on 
sides can be | sheets 


The 
~ 


nachined in be pro 


I 


y the follow thods 


ENGRAVING Engraved identification 


plates 


are produ ed from lat ated 


thermosetting sheets which letter 


ing, figures or desig are engraved 


through a lustrous surface to expose 


Thus, no filling is 
required to bring out the markings 
and nothing can discolor or wear off 

Both opaque and translucent engrav 


a contrasting core 


ing stock is available plates 
an be obtained with black or 
phenolic surfaces over a white urea 
white surfaces 
The translucent type 
black 
over d 
background 


Opaque 
colored 
core, Fig. 2, or with 
over a dark core 
is available with a or colored 
opaque surface 
white colored 
illuminated translucent 
letters and markings that stand out 
clearly from all angles 

A new development is decorative 
engraving stock. This creates the effect 
of sharp white lettering against vari 
ous backgrounds 
leather graining 
are standard with 
satin surfaces 

Identification plates produced in 
medium are strong, hard and 
rigid; are unaffected common 
solvents: and require only occasional 
cleaning with a damp cloth to remove 
dirt and grime. Typica! applications 
instrument 


translucent 
Rear 


plates create 


or 


such as wood 
All combinations 


either 


or 


glossy or 


this 
by 


are large dials, decorative 
escutcheons, and identification plates 
for such specialized equipment as ele 
trical switch and panelboards that 
may require similar plates with slightly 
different markings 

The engraving process is also em 
ployed to produce edge 
illuminated effects trans 
parent forms such 
board accessories, con 
trol plates, electric clocks, and other 
control accessories on which legibility 
is desirable in the dark. Light travel 
ing from a concealed source through 
acrylic materials like Lucite or Plexi 
glas is deflected through the surface 
Opposite any area at which the smooth 
surface has been broken This 
gives a fluorescent effect 


striking 
on various 
as automobile dash 
movie projc 


tor 


Fig. 3 


PRINTING is probably the most eco 
nomical and also one of the most effec 
tive ways of mass producing markings 
and decorations on plastics. Unlike 
printing on metals, printing on thermo 
plastics is not handicapped by 
porous surfaces. Inks are 
contain a solvent and 


non 
used that 
binder similar 
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Fig. 2—How laminated plastic shee 


phenolic outer iayer exposes the whi 


tie 


Fig. 3—Detail of three dimensional name and indicator plate for 


Light is directed through the molded 


mark and weight indication window 


Be es 
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Bagravin Ma 
Milling through the black 
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hine Cory 
t is engraved 
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Toledo ‘a ale 
acrylic track to illuminate a circular trade 

The styrene control 


television panel is 


decorated in gold and black on the reverse side to get an attractive appearance 


to the composition of the base mate 
The solvent partially dissolves 
the surface of the plastic at the point 
of contact. Upon drying, the pig 
ments become permanently bonded to 
the surface and possess the same re 
sistance characteristics as the base 
material Special inks that permit 
polishing after printing, without rub 
bing off, are a new development 
Flat mame, data, and calibrated 
plates are typical of items that can be 


rial 


pre $s 


arts in 


run off in series on large rotary 
ired and molded | 
imprinted by small han 


Conto 


pe 


ilso 
‘ 1 operated 
These parts should be ! 


presses | 
signed with sufficiently flat sur 
receive the markings 


The 


vinyl 


clear 


acrylic 


thermoplasti 

ind polystyrene 
are ideally suited for transparent 
tifcation forms such as radio and 
dial plates, manufacturer's nameplates 


and rear illuminated controls. Addi 





, \ \ ight 
\~ f 
p>) - 
oe . 





tional brilliance and permanence can 
be provided for the markings by lo- 
cating the printing on the inside sur- 
faces of the transparent plates. 


SILK SCREEN STENCILING is a custom 
production substitute for the printing 
processes. Markings, both simple and 
intricate, are produced by pressing inks 
and paints — prepared apertures 
in a fine meshed screen onto the sur- 
faces to be marked. Separate screens 
are required for different colors, which 
are applied in sequence after an ap- 
propriate drying time. 

The entire operation is done by 
hand and therefore, for large quanti- 
ties, is more costly than printing. It 
is, however, an economical short run 
method for single and multicolor 
work when volume does not justify 
the makeready cost of press printing 
as, for example, when different deal- 
er’s names and addresses are required 
on standard equipment, or when 
donor's names are desired on certain 
promotional ‘‘give-away” items. 

Unless applied to the inside surfaces 
of clear objects, silk screened mark 
ings do not wear as well as printed 
forms because they have a heavier de 
posit of paint and thus are worn and 
chipped off more easily 


GRAPHIC LAMINATES consist of printed 
matter permanently sandwiched be 
tween transparent melamine sheets 
Identification forms fashioned from 
this medium are remarkable in their 
permanence and accurate detail be- 
cause anything that can be reproduced 
by printing can be produced in the 
form of graphic plates, in unlimited 
co.ors. 

Apart from appearance, these plates 
also possess excellent resistance to 
heat, water, and alkalies, and are ex 
tremely hard and scratch resistant 

Large equipment panels, charts 
(New York City Subway Station wall 
maps, for example), Szorescent panels 
scales, dials, and of course nameplates, 
are typical applications 


EMBOSSING AND SWAGING are eco- 
nomical ways of simulating three di- 
mensional molded relief. Rigid 
thermoplastic sheets are embossed by 
methods somewhat similar to those 
used for embossing sheet metal, but 
with different results. To emboss 
plastics without crazing, a hot male die 
is pressed against the sheet. After 
the die has been embedded in the 
material for a short period of time, 
the design is rigidized with a cool air 
blast and the plate is stripped from 
the die. 

When made by this method, colored 
translucent and opaque emblems al- 
most appear to be solid molded parts 
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Embossed transparent designs are often 
partially filled with a colored pigment 
to produce attractive markings that, on 
first glance, seem to be suspended in 
air. 

Cold embossing is yet another pro- 
duction possibility. When transparent 
sheets are formed between cold male 
and female dies, strains are set up 
that whiten the design, thus producing 

narkings that contrast sharply with 
the rest of the sheet. 

The swaging process permits much 
deeper draws than are possible by 
embossing and is generally used to 
fabricate dramatic sculptured emblems 
and large medallions. This process 
differs further in that preheated sheets 
are forced into conformity with the 
mold surfaces. The lightweight, ex- 
cellent light transmission and diffusion 
properties, and resistance to weather 
ing of acrylic sheet materials has led 
to their wide acceptance for large 
formed identification media for out- 
door exposures 


STAMPING AND BRANDING. Both flat 
and contoured thermoplastic obj« 
can be permanently oe economically 
marked by hot and cold stamping 
Colorful control knobs, molded indi 
cators, Fig. 5, and plastic cylinders and 
containers are all natural mediums for 
hot stamping. The equipment re 
quired consists of an_ electrically 
heated marking press with stamping 
foil attachment, and steel dies or type 
In operation, the heated die is forced 
into the plastic surface through the 
colored stamping foil, which indents 
the material and transfers colors at 
the same time. Cold stamping is 
somewhat limited in scope because it 
produces light, uncolored markings 
that require a subsequent filling oper 
ation if coloring is } ar 

Branding is the thermosetting 
version of hot stamping and closely; 
resembles this procedure. The harder 
thermosetting plastics, however, re 
quire approximately two or three times 
the amount of heat necessary to mark 
thermoplastics. Coloring foils can 


not withstand the higher branding 
temperatures, and colors must either 
be indented by a second pressing oper 
ation or applied by wiping in paints. 

Die and molding costs can often be 
reduced by specifying stamped or 
branded identifying marks particularly 
when markings are required at right 
angles to mold parting lines 


Molded Forms 


Molded identifications differ basic 
ally from fabricated forms in that the 
desired markings and/or designs are 
produced from “raw” powders under 
heat and pressure in a steel die. Trade 
names, manufacturer's names and 
similar information, in relief or intag- 
lio, can usually be incorporated integ- 
rally at negligible expense. Integral 
identification is almost as durable as 
the product, and cannot be removed, 
except maliciously with a chisel or file 
Die costs are lower when raised char- 
acters are specified instead of debossed 
forms, it being easier to cut a design 
into a die than to make a raised de- 
sign on the die surface. Deterioration 
of the die by erosion is also minimized. 

Molded decorations possess the 
same detail as the die itself and are 
generally sufficiently legible without 
subsequent coloring. However, colors 
may be added by wiping paints into 
recessed areas to further heighten con- 
trast. Sparkling white (urea) con- 
trols and emblems, because they are 
color fast, chemically inert and solvent 
resistant, have found a natural outlet 
in sanitary, food processing, and 
kitchen equipment. The cost of indi- 
vidual molded forms, unlike integ- 
rally incorporated markings, is usu- 
ally higher than fabricated equivalents. 


THREE DIMENSIONAL NAMEPLATES. 
Insignia fashioned in this new medium 
achieve an exceptionally dramatic con- 
trast by presenting metallic and multi- 
colored characters, indicia, or designs 
that appear to be embedded independ- 
ently in a crystal clear body 

This illusion is usually created in 


Brie Resistor Corporation 


Fig. 4—Silk screened and hot stamped thermosetting plastics require two to three times 
more heat than is necessary for marking thermoplastic materials 


Pro! uUCcI 
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wiped into the recessed areas 


Lucite or Plexiglas members by mold 
ing the intended designs into the rear 
surfaces so that they appear in relief 
when viewed from the front. The 
various elements of the designs are 
then colored with paints. Form fit- 
ting masks and ep are used to 
shield areas other than those under 
immediate decoration. As the coloring 
steps proceed, preceeding finishes serve 
as masks for subsequent colors. Me- 
tallic finishes, such as gold or silver 
are produced by vacuum metallizing or 
fusing colored roll leaf into the bot 
toms of recessed areas. These appear 
to constitute the exterior surfaces of 
solid objects. An overall back coat is 
applied as a last step to protect the 
isually delicate details 

The attention focusing properties 
of three dimensional identification de- 
vices cannot be overemphasized, and 
the sales appeal that generate 
usually justifies their additional ex- 
pense. However, large rear decor- 
ated parts such as TV bezels and con- 
trol plates that are designed to stim- 
ulate iuxuroius metals are often pro- 


they 
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Robertshaw-Fulton Controle Co., The Maytag Co., 
Fig. 5—-Molded dials and indicator knobs. Some of these were marked by hot stamping 


this 


medallions 


duced economically by 

Automobile and appliance 
horn bottoms, dial 
ornate nameplates are examples of 
applications Attractive variations in 
clude translucent markings or 
grounds that can be illuminated to 
silhouette Opaque areas for visibility in 
the dark 


process 


accessories, and 


back 


THE MULTIPLE SHOT 
integral multicolored 
jecting contrasting é 
into cored recesses provided in a basic 
molded nameplate or similar structure 
Although separate molding operations 
are required for each color, the fir 
ished articles have a 

homogenous character and 
exception of the 
to be one-piece, one-ope 


PROCESS 
forms | 


plastic mat 


deceptively 
with the 
said 


ration ftorms 


Multiple shot nameplates do not 
require paints anywhere in their make 
up and therefore are as durable as the 


base materials. Later separation of the 
individual inlays is also impossible 
without destroying the plate itself 
This is achieved by mechanical inter 


Bendia Home Appliances, Inc 
Others are one-shot moldings with colors 


The transparent radio knob has a printed paper strip in a radial groove at its outer edge 


which the 
performed 
or intaglio effects are 
Other advantages include 
the absence of parallax and glare that 
decrease the legibility of 
painted or printed transparent forms 
Limiting factors are the exclusive use 
of opaque materials and the costs of 
multiple molding dies and operations 

This process ts used extensively to 
identify 


ocks and the manner in 
molding 


Flush, 


all possible 


operation is 
reliet 


sometimes 


machine parts 
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BOTH DESIGN 
manufacturing 
considered for most economical spring 
In the ordinary method of de 
signing helical springs, considerable 
emphasis is placed on the factors that 
influence the performance but the vari- 
ations that are likely to occur as a re- 
sult of manufacturing tolerances are 
minimized. Often, these tolerances are 
arbitrarily assumed to affect the spring 


REQUIREMENTS 
tolerances 


design 


Table I — Spring Design Requirements 


force by a +10 percent value or else 
exacting limits are stipulated in the 
manufacture of the spring. Either 
procedure can be quite costly. In terms 
.of performance, the load variation of 
commercially manufactured springs de 
pend upon several factors and can 
vary as much as 27 percent. On the 
other hand, closer performance re 
quirements means increased manufa 
turing costs 
A series of charts and tables that 
cover not only the design phase but 
the manufacturing phase 
spring design the de 


also 


helix al gives 


for 


signer accurate data from which he 
can decide whether commercial springs 
If his applica 
tion requires closer limits, the method 
of calculation remains the same but 
the cost will rise due to the necessity 
of 100 percent inspection plus the 
scrap loss caused by the rejection of 
units that are outside the limits 

The dxsign procedure consists sim 
follow.ng a series of steps that 
In Table | 
is listed the spring applic ation require 
ments; in Table II is tabulated data 
that is obtained from the spring sele< 


will serve his purposes 


ply of 
P*) 


are given in several tables 


Table I — Spring Data (Refer to Charts A or B) 








Example 





Steps in Design Procedure 


Comp. 
(Fig. 1) 


Tension 


Steps in Design Procedure 


Example 


Comp. | Tension 








(Fig. 2) 9 P 





W = Desired force at maximum de- 
flection, Ib 

V = Desired force at minimum de- 
flection, Ib 

t = Desired deflection between and 
®, in. 

T = Theoretical deflection from zero 
to W’, in. 

= (Wx 1)/(W-— FP) 

R = Stress range = (W-—V)/W 

A = Number of operations for life of 
device 

C = Correction factors from Tables 
VI and Chart C 

Py = Modified force = W/C, tb 





30 30 10. f 
15 15 12. d@ 


1.25 1.25 “4. B 


is, fy 


2.5 2.5 


0.5 0.5 a Fd 





= Chart load (must be greater 
than P;), Ib 

= Chart defi. per turn, in. 

11. OD = Outside dia. of spring, in. 

= Diameter of wire, in. 

13. Band Number 

= Diameter tolerance, in. 

= Deflection per turn at W load = 
(f x #)/P, in. 

= No. of turns = TX fy 
(to 3 significant places) 
For tension springs, parallel ends: 
N is to be either a full or half turn, 

J = Spring gradient = 

P/(N X f)to 3 sig. places, tb/in. 
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Spring Design 


keeps manufacturing costs at a minimum. 


tion chart; in Table III ts outlined ayout of a machine and not after its the gradient differ from the ideal 
the necessary computations for the completion. This data also includes The method discussed in this articl 
length of tension or compressiot tolerance effects on the final perform utilizes two points on the load de fle 

springs; and in Table IV is tabulated ance; consequently, the designer will tion gradient: the maximum load and 
the final manufacturing tolerances have a more precise picture of possible the free length Two other points 
Using these tables in conjunction with variations in the final product could have been chosen, such as the 
the Selection Charts greatly reduces As long as a spring supplies the maximum load and one intermediate 
the time required to find the proper proper force and for a given number load. In any case, the spring manufac 
proportions. As a result, the desiga of operations, it is immaterial whether ture is simplified by the use of only 
proposal can be checked during the the wire size, or number of turns, or two points. When three points ar 


Table Ill — Spring Calculations Table IV — Tolerances in Commercial Springs 


Example : Example 

Steps in Design Procedure Comp. Tension Supe io Daige Peete Comp. | Tension 

Type C-3 | Type T-1 ODwes = OD + B, in. 0.925 
Max. solid height = . [Duin = OD — 2d — B, in. 0.677 
d@ (N+¢) See Chart C, in. 1.% . Coils per inch = N/H 
Min. operating length, (for Compression Springs) 3.82 
May vary from (4 + 0.125T)} (2.27 to 2.96) = N/h (Tension Springs) 9.2 
to (A + 0.4T) in. use 2.5 . m = Free length tolerance factor 
Free length =L + T (Table VII), percent 0.04 
(to nearest 1/16 in.), in. / : . M_ Free length tolerance 
Initial operating length = = (m x A) tension 0.20 
H — (¥/J), in. . = (m X MH) Compression, in. 6.16 

= Final operating length — - Heer = Maximum free length 
H — (W7/J), in. =H + M, in. 5.20 4.46 
Cheek: Hy — Hw = #,jn. - Hai = Minimum free length 

> Length of spring body = =H — M, in. 4.80 4.14 
4+item ~ | y . & = Load ‘tolerance index = M/T 0.08 0.064 

= Dimension of left hand loop, in. ite c Y = Load Tolerance (from Table VIII) 0.115 x 30 

= Dimension of right hand | (E x (W— Ve) 3.45 0.12 x21 
loop, in. / For compression springs, F'« = O, Ib 2.52 
Free length = (4+ a+ 6), in. . Wana +, 33.45 32.52 
Initial Tension, Ib - Wain = W-Y, 26.55 27.48 
May vary between: 
1250 d? and 1800 d?— Band 1 
or 600 d2 and 885 d?— Band 2 
or 400 d2 and 260 d?— Band 3 
H+ (W — Fe)/J, in. 

= H+ (F — Fo)/J, in. 
Check: Hw — Hy = ¢,in. 















































COMPRESSION SPRING 
-~Free height B 
/ x 


nae aE ae ig 


Actual spring 
a formance will 
/ lie within this region 
je 


44 


Desired 








| 
ied, 


~ 
Deflection, in. 


H 


| 
| 


final 
le 





ing 


1 


_.44 
rrr 


4 


operating length 


< 4, initial operating length 
“ 


¥ 








0 20 30 a 


Spring Load, Ib 














mi 
20 » . 
Spring Load, Ib 





Fig. 1—The ultimate performance of all springs manufactured should be compared with the initial 
requirements. (A) Theoretical load-deflection curve required for a particular application. (B) The 


actual performance will depend upon the manufacturing tolerances 


Note in compression springs 


that the final operating length is limited by the minimum operating length and not the solid height 


given, they may reduce tolerances to 
such a degree that the cost will soar 
In a similar manner, only the im- 
portant dimensions are stipulated on 
the final drawings; all other data are 
left to the of the manu 
facturer 


disc retion 


BASIC EQUATIONS OF 
SPRING DESIGN 


The force relationship of helical 

springs can be defined by the equation: 
r as 

a ta (1) 
where: P is the maximum allowable 
load, F is the nominal spring load, 
K is the Wahl stress factor, d is the 
wire diameter, § is the allowable stress 
and D is the mean coil diameter. 

The allowable stress S is influenced 
by the particular material and the wire 
size d; these two factors are combifed 
to determine the maximum allowable 
spring load. Thus from Eq. (1), the 
maximum load P can be expressed as 
a function of d and D. For conven- 
ience, the outside coil diameter O.D 
is used in place of D. This relation 
ship is tabulated in the Spring Sele 
tion Charts A and B 

Based on the maximum allowable 
load P, the spring deflection (per 
coil) is 

SPD 


Gd* 


where: G is the torsional modulus of 
elasticity of the spring material. This 
deflection can also be expressed as a 
function of d and OD; this is given 
in Charts A and B, beneath the load P 
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In addition to the above equations, 
there are other design factors which 
should not be overlooked. They in 
clude: spring material, variation in 
load, life expectancy, type of spring 
and configuration. For convenience, 
these factors have been included in a 
tabular form 


USE OF SPRING 
SELECTION CHART 


Chart A lists the maximum allow 
able load, P and the corresponding de 
flection, for oil-tempered spring steel 
wire. These values are based on the 
outside diameter (OD) of the coil of 4 
to 10 in. and a wire size, (@) of 0.018 
to 1.00 in. The allowable stress S$ is 
given along with the wire size. Thus 
by simply choosing a given coil di- 
ameter and wire size, the maximum 
spring load and its proportional deflec 
tion can be found. Conversely, with 
a given force and deflection, the wire 
size and coil diameter can quickly be 
found. 

Load and deflection 
printed in two zones. The values in 
the yellow zone are for very conserva 
tive applications; however, all values 
listed can be safely used. Heavy lines 
are used to separate Chart A into three 
bands which are used to find the free- 
length tolerance. Commercial 
ances of the O.D. are also listed 


values are 


toler 


MATERIAL SELECTION 


Chart B (similar to Chart A) has 
been prepared exclusively for musi 
wire; it applies to springs with an 
outside diameter of 0.025 to 34 in. and 


Propuct! 


size of 0.005 to 0.210 inch 
For other materials, such as Monel 
stainless steel and beryllium copper, 
the values in Chart A should be used 
with proper modifications. This is 
due to differences in the allowable 
stress and in the torsional modulus 
conversion fa 


a4 wire 


The materials tors of 
Table V are used to alter the values 
of the load and deflection in Chart A 

For applications where corrosion re 
sistance and higher operating tem 
peratures are encountered, stainless 
steel or Monel can be used up to about 
500F. Beryllium copper is used where 
fair corrosion resistance is required 
but good electrical conductivity is im 
portant up to 300F 


STRESS VARIATION IS 
IMPORTANT 


For most efficient design, the actual 
stress range and the number of load 
ing cycles during which a spring is de 
signed to operate should be considered 
These variables, are included in Table 
VI to establish a Correction Factor, ¢ 
which is used to obtain the Modified 


Table V—Materials Conversion Factor 


Multiply Values 
When Using Same In Chart 4 By 
Wire Diameter of —_— - 


Tempered Alloy Steel 
17-7 PH Stainless Steel 
18-8 Stainless Steel . 
Beryllium Copper 
Monel Metal 
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If the selected length of 
too great for the space 
_ — available, it is an indication that the 
ee t r volume of the spring is too small 
? iL ; This can be counteracted in some cases 
by using double springs, thus making 
better use of the available space 
Tension springs should not be de- 
initial tension 
Since 


limitations 


EXTENSION SPRING 
the spring is 


First ¢ operating length 


ow 


# 
- 


in. 
b 


signed without some 
except in unusual applications 
it is almost impossible to wind the 
coils accurately, a definite amount of 
initial tension avoids the uncertainty 
between no tension and slight tension 





Spring Length, 


4, initial pperating length-- 
were meses 


lilies aedliteed kee at. Se 


Fig. 2 


ny 
SF - ~--K, initial tension -—- 


ba ae a KE me \ 


ba ainp ane ai 








B------ © cesired force 


- J 
a 


0 50 


{. 
: 


The actual deviations of manufactured springs is determined 
by the variations in the maximum load and the free length 
characteristics within this shaded region are considered satisfactory 


Spring 
To 


avoid uncertain action, tension springs require definite initial tension 


Spring Force, P W/C. This modi 
fied force is used to select a spring 
from Charts A and B. The factors in 
Table VI apply to all ferrous steels 
and beryllium copper; for phosphor 
bronze and Monel, the values of ¢ 
should be divided by 2.0 

The range factor, R = 
W-V/V permits the use of higher 
stresses whenever the spring is flexed 
only a small part of its possible travel 
For simplicity, this factor is divided 
into four groups: R 0.25, 0.50 
and 1.0. The number of load 
cycles or expected life, A in this table 
varies from 100 cycles to 10 million, 
which is considered as the 
limit 

The shape of the end loop of a 
spring can appreciably increase the 
maximum fiber stresses. This is par- 
ticularly noticeable for the tension 
spring type T, (Table VI); how 
ever, if the size of the loop is reduced 
as in Type 7,, there is no appreciable 
stress increase. For this reason, Table 
VI is divided into two categories 
Type T, and all the others 


stress 


0.75 


endurance 


SPRING CHARACTERISTICS 


Compression springs cannot be used 
down to its solid height at its calcu 
lated gradient due to the inaccuracy 
in the spacing of the turns. Besides 
in case of overtravel, the character 
istics of the spring may be changed 
There is a minimum operating length 
L that allows for a amount 
above the solid height. Figure 1 graph 
ically illustrates the design require 


usable 
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ments of a compression spring. This 
figure shows how the spring 
gradient changes near the solid height 
The minimum operating length, L is 
often used as the final 
length H, 

It may be more convenient to cal- 
culate the two limits of L (item 19, 
Table III) and then choose some value 
in between to suit the layout. From 
this, the free length, (H = 1 T) 
is computed and along with the initial, 
(H,) and final operating lengths 
(H,.). These three steps are listed in 
items 20 thru 22. If the initial operat 
ing length H, is found to be too long 
or too short, another chart value for P 
and the OD should be chosen. Note 
that item 23 serves as a check on the 
desired deflection, ¢ 

In the layout of a 
a spring 1s chosen he 


also 


operating 


often 
OD 


machine 


ause of the 


Recommended limits of initial tension 
| depend upon the wire size, the 
coil diameter and the Band from 
which the selected spring was chosen 
These limits are listed in Table III, 
item 28. In choosing a value of the 
initial tension V,, it should be some 
what lower than, V (desired force at 
minimum deflection) to prevent it 
from being affected in the accuracy of 
the coil spacing The graph in Fig. 2 
illustrates the unpredictable condition 
of a tenston spring near the region of 
initial tension V,. If the final operat 
ing length, H. is too long or too 
short, another value of P and OD or 
another value of initial tension should 
be selected 

Charts A and B lists the diametral 
tolerances which are important to de 
termine either the maximum outside 
diameter or the minimum inside coil 
Table VII lists the free 
m which is used to find 


dimensioa 
length factor 


Table VII 


Free Length Tolerance Factor 


Coils 

Per 

Inch Band 2 Band 3 
0.04 0 05 
0.05 OO 
0.055 0 065 
0 UO 0.07 


Band 1 


0 03 
0 035 
0 04 
0 045 


Table VI—Correction Factor, C, Based on Fatigue Life and Stress Range 





A 


Stress Range R 





Spring Type T; 


For all other Types 





0.25 0.50 0.75 


Expected 
Life (Cycles) 


1.00 | 0.25 0.50 0.75 1.00 





100 

1,000 
5,000 
10,000 
20.000 
100,000 
$00,000 
1,000,000 
10,000,000 


0.75 
0.71 
0.68 
0.66 
0.64 
0.62 
0.61 
0.61 
0.60 


0.75 
0.68 
0.64 
0.59 
0.56 
0.51 
0.47 
0.46 
0.45 


9.75 
0.64 
0.58 
0.55 
6.52 
0.44 
0.39 
0.38 
0.36 





0.75 
0.63 
0.55 
0.51 
0.47 
0.39 
0.33 
0.31 
0.30 


1.00 
0.95 
0.50 
0.88 
0.86 
0.83 
0.82 
op 


0.80 


1,00 
0.91 
0.82 
0.79 
0.75 
0.68 
0.63 
0.61 
0.60 


1.00 
0.86 
0.77 
0.73 
0.69 
0.59 
0.52 
0.51 
0.50 


1.00 
0.81 
0.73 
0.68 
0.63 
0.52 
0.4 
0.41 
0.40 








For use with all ferrous steels and yy. copper. Divide these values by 2 for Phosphor Bronze 


and Monel. Spring types are shown in 


art C on Chart A. 
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SPRING SELECTION CHART A 
(for oil tempered spring steel ) 


(correction factor in Table Y should be 
applied for other materials) 
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SPRING SELECTION CHART B 


(for music wire only ) 
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Fig. 3—Spring drawing specifies only the 
important requirements. All other data is 
left to the discretion of the manufacturer 


yeitiak & 


wiTial 


S comPUTE 
wot comPuULs 


the free length tolerance, M. This 
tolerance is dependent upon the num 
ber of coils per inch, the Band from 
which the spring was selected, and 
the length of the spring body. The 
minimum and maximum free lengths 
are determined by using this tolerance 
M. The procedure to be followed is 
itemized in Table IV. 

The variation in the spring 
(Y) at the maximum deflection is de 
termined from the Load Tolerance 
Factors in Table VIII. This variation 
has been established extensive 
statistical data obtained from reliable 
Note that this 


greater 


force 


from 


spring manufacturers 
load variation is slightly for 


tension springs. These factors are ex 
pressed as a function of the Load 
Tolerance Index, Z M/1 The 
specific calculations to find the mini 
mum and maximum listed 


in Table IV 


loads are 


A DESIGN EXAMPLE 

Find the proportions of a compres 
sion spring, Type C-3, which deflects 
1.25 in. and in range exerts a 
force of from 15 to 30 lb. This spring 
is to be made of music wire and the 
expected life is 100,000 load cycles 

These data are listed in the Design 
Specifications of Table I Figure 


this 
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for maximum economy 


ry FROM 
ory 7 
9 


1(A) graphically illustrates the specifi 
conditions of this problem. With the 
stress range, R 0.5, the Correction 
Factor, C is obtained from Table VI 
Thus the Modified Spring Force, P, is 
found to be 44.1 

Using the spring selection Chart B 


lb 


(music wire), a spring is chosen with 
proportions: OD 

0.095 in. The chart 
lb (which is greater 


the following 
29/32 in; @ 

load, P 16.11 
than P,) and the chart deflection 


0.2015 in per coil These values are 


tabulated in Table II. The next steps 
I find the 


ire itemized in this table: to 


actual deflection, the number of turns 
and the spring gradient 

The next phase is to find the spect 
length 


dimensions of the of this 


Th 


Table 


required 
III and this table is 


divided into two sections for « 


spring operations are 

listed in 

ymmpres 

sion of 
1 “ 5 

The final calculations are given in 


Table IV 


the ultimate pertorn 


extension springs 
which 
ince of th 
These data should used by 
signer t I d prings 
the full tolerance range will be 
factory. This information is required 
for manufacturing purposes and should 
be stipulated on the spring drawing 
Th for a 


design pr cedure tension 


spring to operate under identical con 
ditions (as in the previous example) 
is tabulated in column 


Tables I to IV Fig 


illustrates the specifications for this 


the second 


inclusive 


spring 
After a satisfactory design has | 
completed, the spring 
made: it includes all pertinent inform 
ation which is divided into two cate 
The first all the 
characteristics that are necessary sé 
as the behavior of the spring 
machine is concerned. The second 
gives the facts that were behind th 
behavior but which can be change 
to suit the manufacturer's stock 
ods and equipment Fig 


example of such a spring drawing and 


Cel. 


drawing is 


gortes COMprises 


me 


is based on the previous samp! 
culations which gives the manufacturer 
all the freedom he needs and at the 
same time down the 


dimensions so that the application will 


ties important 
not suffer 

By following the systemati pro 
cedure which is listed in Tables 1 to 
IV inclusive, a rapid spring design is 
assured. These itemized 
against the possibility that any phase 
of design will be overlooked. This 
method is sufficiently simple that draft 
room personnel may effectively 

In addition, the resulting data 
will be uniformly arranged for future 
Based on requirements, this 
method of spring design insures a final 


steps insure 


ing 


use it 
reference 


working drawing which contains only 
the requisite data 


Table VIII—Load Tolerance Factors 


Load Tolerance Factor Y 


Load Tolerance 


Index Compression Tension 


oprings Springs 
0 ORS 
090 


0.085 

Oy 
090 095 
O95 10 
10 0.11 
105 12 
ll l 


115 4 


5 


] 
l 
l 
l 
l 
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A 600 hp, 900 rpm synchronous motor driving a mixer in a rubber plant. This mixer requires a pull-out torque equal to 250 


percent of rated torque. 


Applying 


R. E. 


Morte 


APPLEYARD 


r and Generator Section 


Any load above this peak will cause the motor to pull out of synchronism and come to a stop 


Allis-Chalmers Manufacturing Compan 


ynchronous Motors 


To High Inertia Loads 


THE SYNCHRONOUS MOTOR may never 
supplant the simpler and sometimes 
less expensive induction motor, but it 
offers two advantages that are worthy 
of consideration. One of these is op 
eration at constant speed over the full 
range of load<apacity. The other is 
ability to operate at power factors 
from lagging through unity to leading, 
and thus to maintaining or 
correcting plant power The 


assist in 


factor 
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latter factor alone influences many users 
of large machines and equipment to 
specify synchronous motor drive 
Load inertia is a critical factor to 
be considered in determining whether 
or not a synchronous motor can be 
used to drive a given load. Knowl 
edge of the starting characteristics of a 
synchronous motor is desirable to ap- 
preciate why load inertia may be the 
limiting factor in a certain »plic ation 
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When running at synchronous speed 
a synchronous motor 


from the 


the magnetic field produced 


direct current in 


during the starting period, 


interaction 
magnetic field produ 


the 


derives its torqu 


of the 


rotating 


ced by the poly 
phase currents in the stator coils 


rotor 


chronous motor produces 


much 


tion motor does 


the same manner as 


starting 


} 
t 
coils 
the 
tord 


ju 


winding 
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ing at the time excitation is applied 
The second is a function of the average 
slip at which excitation is applied and 
the flux linkages with the starting 
winding. The negative torques opposed 
to pull-in are: (1) the torque required 
by the load; (2) the torque required to 
accelerate the rotating parts to syn 
chronous speed from the speed at 
which excitation is applied; and (3) 
the torque represented by the stator 
losses, The magnitude of the acceler 


Oncorning 
exc/fatior ~ 





ating torque is a function of the square 
of the slip at which excitation is ap 
plied and the stored energy of the 
motor and its connected load at syn 
chronous speed. This stored energy 
varies directly with the inertia of the 
motor and its load 


Usual region or 
maximum Flux linkages 
with Feld winding 





a 


Fig. 1—Optimum time for application of field excitation is indicated by the shaded 
portion of the curve. At this point, the fluxes set up by the induced current and the d-c 





excitation combine to produce a high value of torque. 
speed up to synchronous speed where pull-in occurs. 


The latter causes the rotor to 
Note that the amplitude and 


frequency of induced current are proportional to slip frequency. 


of the usual salient-pole, revolving- 
field synchronous motor consists of a 
number of copper or copper-alloys bars 
inserted in slots near the surface of the 
rotor polefaces. These bars are con 
nected together with rings at each end 
of the rotor, and resemble the motor 
winding of a squirrel-cage induction 
motor. For starting, the bars produce 
torque proportional to the magnitude 
and frequency of the current induced 
in them by the stator field. Addi 
tional torque is contributed by the cur 
rent induced in the field winding it 
self, which is closed through a suitable 
discharge resistance. Various shapes of 
speed-torque curves may be obtained 
by varying the resistance of the bars 
and by varying their number and loca- 
tion. 


For a motor to start, and accelerate 
a load, the motor must exert torque in 
excess of the torque required by the 
load. Since the torque produced during 
the starting period is dependent upon 
the difference in speed between the 
rotor structure and the magnetic field 
in the air gap, the motor accelerates 
to some speed slightly below syn- 
chronous speed and no further. This 
maximum sub-synchronous speed is 
the point at which the motor should 
be switched from induction to syn 
chronous operation. This involves 
opening the short-cir tited field wind 
ings and applying the d-c excitation 
When the field is excited, the average 
torque developed by the motor will 
be lower than that produced when 
the field was short-circuited 
the discharge resistance 
there is an l 


through 
Howe ver 
additional 
ponent developed by the d-c field cur 
rent which causes the rotor to oscillate 
at slip frequency. If the magnitude of 
this 


torque com 


oscillation exceeds the average 


342 


slip, the motor will pull into synchron- 
ism. The following equation affords 
a criterion for determining whether a 
motor will pull in under any given 
conditions 


ge c—— (1) 
fH x4 : 
is average slip that can be attained 
with the motor running out of 
synchronism and its excitation 
fully built up to the normal load 

value. 

is the ratio of average slip to total 
slip pulsation. This varies from 
0.55 to 0.60 

is the direct axis voltage corre- 
sponding to the field excitation 
is the per-unit applied stator 
voltage, which equals applied 
stator voltage divided by rated 
stator voltage. 

is the line frequency 

is the inertia constant for the 
motor and its connected load in 
kw-sec per rated kva. 

is the per-unit direct axis syn- 
chronous reactance, a function of 
the motor design that is in the 
order of 1.75. 


where s 


When excitation is applied, the field 
winding time constant (time required 
for flux to decay) is increased to five 
to ten times the value it had when 
short-circuited through the disc’ .arge 
resistance. If excitation is applied when 
the flux linking the field winding is a 
maximum in the positive direction with 
respect to the orcoming excitation, 
pull-in may result from the torque de- 
veloped by the trapped flux before any 
appreciable buildup of excitation cur 
rent occurs. 

The positive components of torque 
aiding pull-in are: (1) the torque pro- 
duced by the current in the field wind 
ing, and (2) the torque produced by 
the current in the starting winding 
The first of these torques is a function 
»f the flux linkages with the field wind 
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The positive torques must at least 
equal the negative torques if pull-in is 
to be accomplished. Since the field 
component of torque depends upon the 
flux linkages with the field at the time 
excitation is applied, successful pull-in 
under these conditions requires that 
excitation be applied by a means which 
selects the time when these flux link 
ages are at or near their maximum in 
the correct direction 

It is apparent from the above dis- 
cussion that the inertia of the motor 
and its load directly influences the 
ability of the motor to pull into syn- 
chronism. Other things being equal, 
any increase in the inertia of the load 
must be offset by a decrease in slip 
at the point of maximum subsynchron 
ous speed if the motor is to pull in 
The percentage decrease in slip re 
oieel is equal to the square root of 
the percentage 
inertia 


load 


increase in the 


Once the motor has pulled into step 


and is operating at synchronous speed 
with excitation adjusted for full load, 
the maximum torque developed de 
pends upon the amount of excitation, 
the synchronous reactance, and the 


applied stator voltage. A complete 
analysis of the effects of these factors 
is quite complex. For machine 
applications, it is sufficient for the de 
signer to know that with rated voltage 
applied to the stator, pull-out torque 
varies from normal 
torque for a standard unity power fac 
tor motor to 200 or 250 percent for a 
standard 80 percent power factor 
motor. Higher values are obtainable 
with special designs. Should the load 
exceed the pull-out torque of the 
motor, the motor will pull out of syn 
chronism and come to rest unless the 
load is reduced immediately. Of 
course, a synchronous motor cannot de 
liver pull out torque continuously. Re 
sultant heating of the stator winding 
would not permit this. The high pull 
to permut opel 


most 


150 percent ol 


out torque is ay uilal le 
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ation at slightly reduced stator voltages 
and application of the synchronous 
motor to loads that have sizeable load 
peaks of short duration. 

As an illustration of the effect of 
inertia on the motor designer's prob 
iem, consider the example of a high 
speed blower that requires full 
at full speed 


power 


Its speed-torque chat 


acteristic will drop from the breakaway 
practically zero after 


then 


requirement to 
the first 
crease 


revolution or two, 


as the square of the speed to 
pass through 100 percent torque at syn 
chronous speed A motor witha speed 
torque characteristic of similar shape, 
but having a torque in excess of that 
needed by the blower, will satisfactor 
ily start and accelerate the blower to 
the speed where the motor 
curve crosses the blower 
quirement curve. Should excitation be 
applied at this point, the motor will 
pull into synchronism if the positive 
components of torque at this minimum 
slip (field winding torqu 
winding torque) are greater than the 
negative components of (load 
torque, inertia torque, stator losses ) 
A change in inertia alone, without any 
change in load, can influence whether 
or not the motor will pull in 

If the motor will not pull in there 
are three possible remedies: (1) in 
crease the motor torque, at least in the 


torque 


torque re 


damper 


torque 


Fig. 2—Field rotor of 875 hp synchronous motor. Copper 


region of near-synchronous speed; (2) 
reduce the load; or (3) reduce the 
inertia, The motor torque can be in 
creased to a considerable extent pro- 
vided that a nearly proportional in- 
crease in the locked-rotor current 
tolerated. Reduction in load 
is often the most economical solu 
tion. In the case of blowers and 
pumps this is commonly done by clos- 
ing the inlet vanes or discharge valves 
until the motor has been synchronized. 
he resulting load may be only from 
5 to 70 percent of full load. The 
load can also be reduced by applying a 
clutch between the motor and the load 
The motor is started entirely unloaded, 
synchronized, and then the clutch is 
In some cases the inertia can 
also be lessened to facilitate starting 
Blowers with aluminum wheels, for 
example, ease the pull-in torque re- 
quirements for the drive motor con- 
siderably 

An appreciable increase in pull-in 
torque may be realized by applying 
excitation at the point in the slip cycle 
when field winding torque is a maxi- 
mum. This is the instant when the 
flux linkages with the field winding 
area neg e maximum with respect to 
the flux linkages that will be estab 
lished by the oncoming excitation. The 
point of maximum positive flux link- 
ages with the field winding would be 


can be 


engaged 


somewhat after the induced field cur 
rent reaches a maximum in a direction 
opposite to the direction of the oncom 
ing excitation current. The exact loca 
tion of the point depends upon the 
relative resistance and reactance of the 
field winding. For pure reactance the 
point of maximum flux linkages is that 
when the induced field current reaches 
the maximum negative value. As re 
sistance is added, the point moves for 
ward along the current wave 
maximum field torque is produced 
when field resistance and reactance are 
approximately equal, it is not unusual 
for the point of maximum flux link 
ages to be about 45 deg after the in- 
duced field curreni reaches its negative 
maximum 

Field-application relays are available 
which may be adjusted to close the 
field contacts at any point in the we 
half of the slip cycle of the desired 
frequency. The amount of load which 
can be pulled into step when such 
relays are used may be 20 to 30 percent 
more than if the field is eutiel at the 
least favorable point in the slip cycle 
and pull-in occurs after the excitation 
current is fully built up. These relays 
give the designer an additional means 
of increasing the motor torque to cope 
with high inertia loads. 

The schematic diagram, Fig. 2, il 
lustrates a typical field-application re 


Since 


bars imbedded in field pole slots constitute the starting winding and 


are short-circuited together by the bus strips around the rotor periphery. Slip rings carry d-c excitation current to field coils. 
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lay designed to select the optimum time 
for closing the excitation circuit. Two 
coils are wound on the relay core. The 
armature can be adjusted to provide 
various settings of air gap. One of the 
coils, marked as B, carries the induced 
field current. The other coil, A, carries 
a constant direct current which can be 
adjusted by means of the R, resistor 
This direct current produces a 
netizing or force 
(mmf) in the relay core which acts 
as a bias on the alternating mmf pro 
duced by the induced field current and 
accomplishes the polarizing of the re 
lay 

While the Operating at 
large values of slip, the induced field 
urrent is relatively high both in ft 
quency and magnitude. The mmf 
the relay represented by 
shaded portion of the curve in Fig 


mag 
magnetomotive 


motor 1S 


core, 


is great enough to hold the armature in 
and keep the field contacts of the relay 
10 open. As the induced field current 
decreases with decreasing slip 
is reached where the flux in the 
half of the cycle is so 
relay drops out and ex 

plied. The time delay between 
point where the armature 
ind the 


a point 
positive 
small that th 


tation 1S 


lrops 
drop 


point where ex 


Fig. 4—Synchronous motor drives two ammonia compressors for a large refrigerating system 


plied is indicated on tne curve. Since 
the excitation current flows through 
coil B it is necessary to maintain cu 
rent flow through coil A to Oppose the 
mmf of the current through B and 
keep the relay open. This is accom 
plished when the resistor Rey is re 
moved from the circuit of coil A by 
Operation of contacts 10, thus increas 
ing the current through coil A 

Through proper selection of bias 
and air gap settings the relay can be 
made to operate consistently in the 
proper half-cycle at the desired slip 
frequency. The time delay in operation 
of the field contactors puts the point of 
application of the excitation in the 
optimum region. By careful adjust 
ment it has been possible to make 
ommercial models of this relay oper 
ate within a about any 
lesired point. This performan 
isfactory in all but the 
plications 

Another problem resulting from 
high inertia is starting-winding heat 
ing. This may be 
not there 


30 deg band 
iS Sat 


most 


il af 


serious whether or 
is pull-in difficulty Th 
energy of the 
plus that delivered to the 


kinetic rotating 
load repre 
sents heat to be dissipated in the start 
ing winding of the motor during tl 


systen 


accelerating period. When starting 
times are short, as is the case witl 
across-the-line starting, this 
energy takes the form of a temperature 
rise in the starting bars 
Since these uninsulated and 
do not come into contact with any in 
sulated parts they can be operated at 
very high temperatures during the 
starting period. However, means must 
€ incorporated in 
commodate the resulting 
without setting up stresses which might 
broken bars and/or end 
high speed 


most of 


, 
winding 


bars are 


the design to a 
expansion 


result in 
motors 


lication 


rings In the 
(514 rpm and higher) an ap 
is occasionally encountered where it is 
prohibitively expensive to pro' 1 

starting winding 


to start successfully on full voli 


with sufhcient ma 


terial 
ige. Such a situation usually leads to 
the adoption of a wound-rotor indu 
tion 
energy can be « 
nal rotor resistor 

It is well for the engineer who may 
be faced with 
what starting performance mé be ex 


motor, where the bulk of 


ssipated in the 


this problem to know 


Normally, compressors such as these 


require high starting torques, which are not easily obtained from synchronous motors. However, starting loads can be lessened 


by closing the pump discharge valves temporarily 


144 
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Pull-in torque needed with valves closed may be only half of rated torque. 
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Motor field 


resistor 


10 








D-o supply 


Fig. 3 
moment most conducive to pull-in 


torque tabulated here is as defined by 
the American Standards Association 
“The pull-in torque of a synchronous 
motor is the maximum constant torque 
under which the motor will pull its 
connected inertia load into synchron- 
ism, at rated voltage and frequency, 
when its field excitation is applied 
The speed at which a motor will | ring 
its load depends on the power required 
to drive it, and whether the motor can 
pull the load into step from this speed 
depends on the inertia of the revolving 


Table I—Torques of Standard High-Speed 
Synchronous Motors (514 1800 rpm) 


Power HP 


Starting 
Factor 


ll-Our 
Rating Tor "O 


rque 


Pull-In P 


I 


ju 


250-500 
501 Up 


100% 110% 110% 150°; 
RS 5 


85 150 


200-500 125% 125 


2 200° 
501 Up 100% 100°, 


200°; 


Table 1I—Torque Requirements of 
Typical Synchronous Motor Applications 


n Percent 


ad Tor 


Nature of Load 


Band Saws 
Beaters 
Blowers, Centrifugal 
a) Inlet or discha 
valve closed 
(b) Inlet or discharge 
valve open 
Crushers 
Pulverizer 
Propeller Fans 
P imps, Screw I y pe 
a) Started dry 
(b) Primed, discharge 


open 


Rolling Mills, sheet 
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Schematic sketch of field application 
Contacts 
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Corttacts close 


relay, which automatically opens the field circuit and then applies d-c excitation at the 
marked with the number 10 are all operated by the relay 


parts, so that pull-in torque cannot be 


determined without having the WR? as 
well as the torque of the load.” 

The “normal” load inertia for which 
these standard motors are intended is 
given by the equation WR 
CP) —whese WR? is 
(rpm)? 
load inertia in lb-ft?, hp is the motor 
rating in horsepower, and rpm is its 
synchronous speed in revolutions per 
minute 


475 « 105 


Should the actual load to be 
driven have much more than this nor- 
mal inertia it is possible that the motor 
will be of special design with resultant 
higher cost. If the load inertia is 15 or 
20 times this normal inertia, the motor 
application should be investigated care- 
fully, since it is possible that, espe 
cially in the highest speeds, a direct- 
coupled synchronous motor is not eco 
nomical for the application 

In specifying the rating of a syn 
chronous motor, the product engineer 
should state the full load torque re 


DREAMING OF f 


quired Also, the starting, pull-in and 
pull-out torques (usually expressed as 
percentages of full load torque) must 
be indicated. Manufacturers can design 
synchronous motors having innumer 
able combinations of the latter torques 
This affords the product engineer a 
wide latitude in selecting a torque com 
bination best suited to the load char 
acteristics of his machine 

Standards of the National Electrical 
Manufacturers Association (NEMA) 
tabulated the torque combinations re 
ommended for a number of loads to 
which synchronous motors are com 
monly applied. This table can be 
found in Section 8.9 of NEMA stand 
ard MG1-1949, a portion of which is 
reproduced as Table II of this article 
Note that even the relative magnitudes 
of starting, pull-in and pull-out torques 
vary between different applications. It 
is possible for example, to obtain mo 
tors having a pull-in torque either 
greater or less than the starting torque 


HEAVEN was probably man’s first introduction to the idea 


of ascension out of the earth’s atmosphere. Dreams of space travel, how 
ever, became seed for thought with the acceptance of the Copernican 


theory of astronomy. Jules Verne’s two books (1865 and 


1867) of a 


trip to the moon found modern scientific support of their subject when 
in 1919 Dr. Robert H. Goddard stated in a paper that he believed that 


such an excursion was entirely possible 
and although breathing might 
no taxes there 


a buzzing subject 


moon, at least there are 


THE FIRST RIVETLESS CARGO VESSEL 


travel to our satellite i 
be difficult on the 


Today 


as yet 


as built in February 1930 at Charles 


ton, S.C. The entire hull was assembled by the arc welding process undet 
a system of dove-tailed lock notched plates, and only 11,000 Ib of weld 
ing wire was use instead of 18,000 lb of rivets. Welding afforded a 20 


percent cut in production costs 








Ten Different Types of 








Taper O.75 "per foot 


CYLINDRICAL TYPES 


t 

Tooth Proportions 
Addendum (ext) A-% 
Addendurn (int) a= s 


Total depth h = 4 


nw 
Wa, »»> 


1 SQUARE SPLINES make a simple connection ? SERRATIONS of small size are used mostly for applications of 

and are used mainly for applications of light light loads. Forcing this shaft into a hole of softer material makes 
loads, where accurate positioning is not important an inexpensive connection. Originally straight-sided and limited to 
This type is commonly used on machine tools; a cap small pitches, 45 deg serrations have been standardized (SAE) with 


screw is necessary to hold the enveloping member large pitches up to 10 in. dia. For tight fits, serrations are tapered 








iarmmeter fit 


(A) 


¥ 
‘Minor diarneter fit 
5 INVOLUTE-FORM splines are used where high loads are 
to be transmitted. Tooth proportions are based on a 30 deg 
stub tooth form. (A) Splined members may be positioned either 
by close fitting major or minor diameters. (B) Use of the tooth 


Addendum A= Bi : 


width or side positioning has the advantage of a full fillet radius 
at the roots. Splines may be parallel or helicai. Contact stresses 
of 4,000 psi are used for accurate, hardened splines. Diametral 


pitch above is the ratio of teeth to the pitch diameter 








FACE TYPES 


> SHAPER CO 


8 MILLED SLOTS in bubs or shafts make an inexpensive connection Ms RADIAL SERRATIONS by milling or shaping the 


This type is limited to moderate loads and requires a locking 


teeth make a simple connection. (A) Tooth propor- 


device to maintain positive engagement. Pin and sleeve method is used tions decrease radially. (B) Teeth may be straight-sided 


for light torques and where accurate positioning is not required (castellated) or inclined; a 90 deg angle is common 
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SAE STANDARD 
SPL N E PROPORTIONS 


; 
set, 
= 100D] 0095 D 


0096 D 
er 


n 








STRAIGHT-SIDED splines have been widely used in the auto- 
motive field. Such splines are often used for sliding members. The 
sharp corner at the root limit the torque capacity to low pressures about 
1,000 psi on the spline projected area. For different applications, tooth 


height is altered as shown in Table 


\ 


- nternal 


eg 


“Ground land's 


COL rs ERHART CC 


MACHINE-TOOL spline has a wide gap between 

splines to permit accurate cylindrical grinding of 
the lands Internal parts can 
be readily ground to a close fit with the lands of the 
external member. 


for precise positioning. 





E nlarged section 


Srap r ng holds 
ossernbly fogetner 


6 SPECIAL INVOLUTE splines are made by using gear 
tooth proportions. With full depth teeth, greater contact 
area is possible. A compound pinion is shown made by cropping 


the smaller pinion teeth and internally splining the larger pinion. 


BARBER -COLMAN CO. 
TAPER-ROOT splines are for drives which require positive 
positioning. This method holds 


With a 30 deg involute stub tooth, 


mating parts securely. 
this type is stronger than 


parallel root splines and can be hobbed with a range of tapers. 





Straight-sided 


30 degree tooth forrn 
1 CURVIC COUPLING teeth are 
type of When hardened parts are used which 
require accurate positioning, the teeth can be ground. (A) This 


process produces teeth with uniform depth and can be cut at 


machined by a face-mill 
cutter 


cutting 
surface 


GLEASON GEAR WORKS 


any pressure angle, although 30 deg is most common. (B) Due 
to the cutting action, the shape of the teeth will be Concave 
(hour-glass) on one member and Convex on the other member 
to intimately fit each other 
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HNICAL 
NEWS 


Men to Drop From Sky in Containers 


WRIGHT-PATTERSON AIR 
FORCE BASE, DAYTON, OHIO 

Fighting men dropped from airplanes 
inside containers is the goal of engi 
neers at Air Material Command here 
AMC’s Equipment 
Laboratory soon will be testing a 6,000 
lb capacity universal container which 
they say might be used to drop an en 
tire infantry squad and equipmen 
from an airplane 
have 


Engineers in 


So far, no persons 
parachuted down in the con 
tainer, but if and when such tests ar 
made it will be the 
USAF men in an 
The universal 
another 


first descent of 
enclosure 

ontainer, along with 
container recently de 
signed by the laboratory, will be used 
in the newer cargo airplanes such “as 
the Fairchild C-119 


tainer, of 500 II 


cargo 


The second con 
capacity, has been 
developed for use with the 


monorail of the C-119 


overhead 


Still in an early research and devel 
opment stage, the universal 
holds great promise 


contaimer 
Besides us 
as a transporter of 
equipment 


tron 


and 
engineers foresee its utiliza 
as a complete 


infantrymen 
weather station 
rescue station 
hut for 


and survival and rescue 
Arctic use. Military Air Trans 
(MATS) already is con 


weather 


port 
| t 


Service 
sidering it 


is a station 
to be dropped with men and equip 


} 
ment into inaccessible areas 


The container consists of a frame 
tions mounted atop 
i metal landing skid provided with 
plywo d 


minum 


work of tubular s« 


flooring. Four movable alu 
triangular 


compartments are 
attached to the 


framework, and can 
be arranged as a square box to carry 


argo, or can be rearranged to carry 


troops. The framework is so arranged 
that it will not obstruct the 
troops if they are 


exit of 
forced to bail out 
during an emergency 


and is quickly 
removable for 


easy loading and un 
loading 

Two types paracht 
used for the 


foot parachute 


ites may be 
single 100 
1 for loads 
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up to 3,500 lb and two 100 foot para 
chutes atop the container. A small 
pilot chute pulls out the 16 foot ex 
traction chute, which pulls the con 
tainer out of the airplane 
Landing or impact deceleration 

provided by four large air bags con 
structed much in the shape of barrels 
They are fastened underneath the skid 
and remain completely deflated until 
the container is dropped from the air 





UNIVERSAL 
expect to test soon. 
equipment from an airplane. 
way openings. 


CONTAINER which engineers at Wright-Patterson Air 


craft. One way openings in the bags 
permit air to rush in during descent, 
inflating the bags so they form a 
cushion to absorb most of the landing 
impact. Utilizing the air bags, the 
container is designed to withstand a 
landing shock of 6 G's 

The container measures 96 
square and 70 inches high. Four of 
them will fit into tne C-119. Weight 
of the container, minus cargo, is 500 
pounds. Ground operation is possible 
with the use of four wheels, one on 
each corner of the container. They 
are removed when the device is loaded 
into the aircraft, and may be carried 
along for use after landing 

Air Force researchers envision that 
the 500 lb capacity container wil be 
used to drop such equipment as small 
arms, ammunition, and food 

To land this container, an expend 
able 24 foot muslin parachute is used 
A 500 Ib load can be dropped safely 
with this container at an aircraft speed 
of 175 miles per hour, tests have indi- 
cated. Also, a 400 lb load can be 
dropped at 225 miles per hour. Over 
all dimensions of the container, fully 


inches 





Base 


Force 


The container may be used to drop an entire infantry squad and 
The barrel-like supports are made of rubber with one 
Deflated when loaded in the plane, they 


inflate themselves during the 


descent and act as a shock absorber in landing 
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packed, are 20 by 30 by 60 inches 

Pictured is a model of the 6,000 
Ib capacity universal container which 
engineers at Wright-Patterson Air 
Force Base ex ept to test soon 


Court Opinion Raises 
Basic Patent Questions 
ARE GADGETS PATENTABLI 

hat question is still above the dust 
and thunder raised by the Supreme 
Court's recent decision in the famous 
supermarket counter case That was 
the case in which the Great Atlanti 
and Pacific Tea Co. successfully con 
tested a patent covering the sl.Jing 
rack and elongated counter arrange 
ment used in almost every supermarket 

Despite the columns of front-page 
publicity given to the two opinions 
handed down against the patenting of 
the tray-counter arrangement, no really 
significant change nas been made in 
patent law, or in the standards which 
the patent office applies in granting 
patents 

You are still entitled to a patent 
providing your invention has not al- 
ready been patented ; providing it really 
is new; providing it is useful; and 
providing there is some invention in 
volved, and not just a differently ar- 
ranged combination of old elements 

This last test, whether or not there 
is “invention’’, is the test which the 
sliding-rack-elongated-counter failed to 
pass in the Supreme Court 

The majority of seven noted that 
the lower courts “perceived invention 
only in an extension of the counter” 
and concluded that they were wrong 
in calling this “invention.” Justice Jack- 
son, for the majority, wrote, “We 
need not go so far as to say that in- 
vention can never reside in mere 
change of dimensions of an old device, 
but certainly it cannot be found in 
mere elongation of a merchant's 
counter.” 

The majority opinion, leaves no 
doubt, though, that “gadgets” may 
still be patented, providing they meet 
the tests. The real importance of the 
supermarket counter case undoubtedly 
lies in the dramatic opinion written 
by Douglas and concurred in by Black 
Their argument can be summed up in 
Douglas’ own sentence: “The Consti- 
tution never sanctioned the patenting 
of gadgets.” concludes that 
a patent has to “serve the ends of 
science, to push back the frontiers of 
chemistry, physics, and the like; to 
make a distinctive contribution to sci- 
entific knowledge.” 

Patent office officials and patent at 


torneys don’t quarrel with the supreme 


Dougl is 
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Two Ram-Jet Engines Power Helicopter 


NEW MIDGET TWO-PLACE RAM-JE! 
HELICOPTER, “Hiller Hornet’’, had 
first showing in January at Hiller 
Helicopters’ Palo Alto, Calif., plant 
The 340 Ib plane, built to market for 
less than $5,000, is powered by two 
11 Ib ram-jet engines at ends of rotor 
blades, each developing 31 lb of thrust 
Garageable: plane stands ft high 
with engines 23 ft apart. Plane can 
carry 560 lb of load, including fuel 
and passengers. Its tanks carry 37 gal 
which will take a lone pilot 100 miles 
two passengers 50 miles. Its service 
ceiling is 12,000 ft and its rate of 


climb 1,100 ft per min. Starting is by 


a 1 hp, two-cylinder gasoline engine 
which rotates the blades to 150 rpm, 
when the ignition system is cut in, At 
ruising speed, 70 mph, blades are 
traveling at 500 rpm and the tips at 
about 450 mph 

Hiller personnel designed and built 
the plane. The engines were developed 
under a Navy experimental 
Stanley Hiller, president of the firm 
had planned to announce production 
and marketing plans simultaneously 
with the first showing of the Hornet 
but military orders for his 360 helicoy 
ter have precluded any tooling for new 


ontract 


lanes at present 





court’s decision against the supermar 
ket counter. But they are almost 100 
percent against the Douglas-Black 
theory. They say this: Actually, the 
framers of the Constitution wer: 
thinking mainly of mechanical devices 
(gadgets, if you want to call them 
that) when they wrote that, “The 
Congress shall have the power to 
promote the progress of science and 
useful arts, by securing for limited 
times to authors and inventors the ex 
clusive right to their respective writ 
ings and discoveries.” 

When the constitution was written 
so the patent people say, ‘science 
consisted almost wholly of mechanics 
Certainly there was almost no chem 
istry, physics, and/or electronics at 
that time. Also, they point out, the 
Constitutional authority places full em 
phasis on the “useful arts” and the 
useful arts, they conclude, certainly 


nclude the hundreds of thousands of 
gadgets and contrivances which me 
chanical proudly 
rigged up down through the years 


1 


If there is any conclusion to be 


Americans have 


irawn from the court’s action in this 
ase, it probably is this: the courts, 
over the last 20 years, have measurably 
raised the so-called ‘‘standard of in 
supermarket counter 
ise, by itself, won't make any notice 
ible difference to the patent exarniners 


vention.” The 


now approving or disapproving patent’ 
ip} lications. But it is another de on 
which, added to cases before and cases 
to come, will slowly make it less easy 
to get a patent on cases that you might 
now consider ‘‘borderline”’ 

One thing to remember, though, if 
doubt as to the presen e of “invention” 
is the only doubt in the patent exami 
ner's mind, then the patent office rules 
in favor of the applicant 
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TECHNICAL NEWS 


Rubber-Metal Bond 
In Use in England 


A NEW METHOD FOR BONDING NAT- 
URAL RUBBER to a metal surface is in 
use by several British firms. It was 
developed by Aero Research, Ltd. In- 
formation on it is being made available 
in the United States by the Natural 
Rubber Bureau in Washington 

The new method eliminates brass- 
plating or the vulcanization method 
using rubber hydrochlorides and the 
di-isocyanates. Called the ‘Redux’ 
process, it is a re-discovery and’ im- 
provement on rubber adhesion work 
done by Charles Woodward in 1882 
It requires no extensive plant facilities 
and provides a means whereby almost 
every engineering firm can satisfac 
torily bond already vulcanized rubber 
to a metal surface 

Basic idea behind the method is to 
treat the rubber 
centrated sulfuric acid before bonding, 
usually for about 4 minutes, anc. then 
thoroughly washing in running water 
and drying. This 
face a little and 
(‘crazing’) 

The washed, dried rubber is 
painted with a thin coat of “Redux” 
liquid resin. The metal surface is like 
wise painted with the liquid resin after 
being thoroughly degreased, 
blasted or chemically cleaned 

The coated surfaces are dipped in 
“Redux powder, and the 
metal are clamped together 


surface with con 


hardens the sur 
crac ks 


causes fine 


then 


shot- 


rubber and 

Pressure 
of 50 psi and heat of about 140 to 
150 C are 
draulic 


used 
press may be used, 
and baking oven are 


A steam-heated hy 


a ae. 
but clam} 


»$ 
Satisfactory 
bber bond failed 
as 343 psi iraluminum-rubber 
bond at 35¢ In both cas 


occurred rubl 


In test, a steel-r 
j 


s failure 
leaving the 
bond intact 

A modification 
worked out for 
that distortion is void 


has 


Ocess 
been 


together 


ing the part 


Disposable 
Fire Extinguisher 
Developed by Army 


A DISPOSABLE FIRE EXTINGUISHER that 
can be used once and thrown away like 
a oe ted milk bottle is currently 
deve opment at the Army Engineer 
Research & Developm nt Laboratories, 
Fort Belvoir, Va 

The new container is being designed 
to handle the recently developed ex 
tinguishing agent 


under 


trifluorobromome 


150 


thane, likewise an ERDL discovery 
The extinguisher is a light wall metat 
container with valve head and fran 
gible disk release, and will weigh only 
about one pound, half as much as a 
conventional extinguisher of like Capac- 
ity. To be equipped with a plastic 
horn”, the disposable unit will carry 


] 


a three pound cha hemical 
i 


Fire 


ge of the 
laboratories 
hundred of th 
new units under atmospheric extremes 
to prove the feasibility of such con 


engineers at the 


are testing several 


tainers for controlling electrical and 
gasoline fires under all climatic con 
ditions 





Boeing Gas Turbine 


DisCLOSURE BY THE BOEING AIR 
PLANE COMPANY that it has received 
a contract from the U. S. Navy's Bu 
reau of Ships for production of a light 
weight gas turbine engine is coupled 
with an announcement that several 
significant changes have been made in 
the basic engine. 

The engine will be used to supply 
electric power for minesweepers, said 
Buships, which has sponsored mu h of 
the turbine’s development since 1947 

The changes presumably will not af 
fect the engine's 175 hp capacity nor 
its 200 lb weight. They are specified 
Helical gears have re 
placed spur gears in the reduction-gear 
assembly, to reduce vibration and noise 
Bearings and shaft have been enlarged 
A more rigid but lighter-weight cast 
frame has replaced the original fabri 
cated frame. A new accessory drive 
unit has been added. Cast aluminum 
burner elbows replace steel fabricated 

A new-type ignition plug has 
been developed and a crossover tube 
added between burners to “insure’ 
quick, dependable two-burner starts. 
Circular exhaust outlets reduce the 
space required for installation 


as follows 


ones 


to be Used by Navy 


Other applications than that spe 
fied in the Buships’ contract are unde 
consideration by the Navy, Army and 
Air Force, says Boeing. Their natu 
has not been revealed but it is known 
that Boeing has one installation in 
Navy personnel boat and another in a 
10 ton Kenworth freight 
has carried up to 68,000 Ib over 
miles in nine months. It is generally 
conceded that commercial applications 
are out of the question for the imme 
diate future 

Boeing figures that the turbine al 
ready has proved pretty much wha 
it will do and emphasis now is on 
lengthening the life expectancy of its 
wheels, blades, gears and other parts 
Engineers believe they have the means 
of assuring reliability and life of these 
parts at least equal to the 
of the piston engine 

Fuel consumption, in 
pounds per brake hp per hour, has been 
trimmed by almost } since the begin 
ning of the turbine’s test program, Boe 


truck tha 


5,000 


longevity 


terms of 


ing says. The fuel consumption curve 
is expected to take a further sharp 
drop in the near future. Manufactur 


ing costs also have been lowered 


THE BOEING GAS TURBINE has been modified by a simplified cast frame and 


circular exhaust outlets for Navy use. 
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Stored 4 weeks 
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Number of Passes 


MCKEE WORKER-CONSISTOMETER has already been used 
to determine consistencies of materials ranging from a light 
lubricating grease up to and including 100 percent raw rubber 


GRAPHS showing the apparent viscosity of a lubricating grease 
at 100 F as influenced by working and subsequent storage. Num 
bers on curves indicate the rate of shear during each test 


Lubricant Tester Improved by Bureau of Standards 


RECENT IMPROVEMENTS in the McKee 
Worker-Consistometer, which was orig 
inally designed at the National Bureau 
of Standards to measure the 
mechanical working the physical 
properties of lubricating gre 
mit operation at 
rates of shear and extend the rang 
higher viscosities. With these 
cations, instrume I 

iseful in 

properties of rubl 


effect of 
on 
ases per- 
nominal 


constant 


the 
studies 
er 
trons 
In 


consistometer 


as well as greas« 
form the 
employs weights 


I 
vide various constant load 


its original 


are mad 
the 
The modifications con 


measurements 


ot 
of flow of material 
ern chic 
driving mechanism and the method for 
the 
constant speed 
structed 
anism with a _ load 
200 Ib; the other a screw-operated 
drive with a capacity of 1,600 lb. The 
operation of each mechanism is 
matic and is such that readings 
the forces may be taken at intervals 
during the run of continual workine 
The design of the major element 
has been retained. The worker unit 
consists of two coaxial steel cylinders 
and mating pistons with a capillary 


type shearing element between them 


measuring forces involved. Twe 


drives hav 
one 1s a cam-operate 


1 range 


Ol 
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Relative motion between pistons and 
cylinders forces the test material 
through the shearing element. Eacn 
init is provided with 1 hole, 10 hole 
and 50 hole shearing elements which 
made by drilling holes in circular 
1 disks } inch thick, using a No 
drill. This produces capillaries in 
disks } inch long and about 0.015 
n diameter. 
appa atus, the 


and forth and 


In 
istons are moved back 
of the pressure d 

loped in pushing the sample through 
the capillaries in the 


the cam-operated 


terminations 


shearing el 
ment are made by measur 
require 1 to hold the ylinders 
position The worker 
in a duralumin 
which in turn is encircled by an electri 
A mercury-in-glass thermal 
regulator controls the test temperature 


ing the force 
ma 
fixed 


cCad 


unit 1s 


enclosed housing 


which is measured by a thermocouple 
the 
Flanges it the ends of the housing arc 


in contact with shearing element 


attached to flexure plates which providc 
action along the vertical axis 
Push rods, actuated by the cam through 


rrec 


4 connecting yoke, move the pistons 
ack and forth a distance of approxi 
mately two inches. During the upward 
pass, the force required to push the 
material through the shearing element 
is measured by a weighing scale, which 
is connected to the cylinder assembly 


by rods acting through an 8-to-1 lever 
arm, The arrangement is such that the 
load range is from 1 to 200 pounds 
at shear rates given below 

The driving mechanism and the 
series of disks provide a continuous 
range of nominal rates of shear from 
200 to 100,000 reciprocal seconds 
the 
ylinders of the worker unit are moved 
and forth 
is that required to hold the pistons in a 


In the screw-operated apparatus 


1 1 
DACK 


and the force measured 


fixed position. The unit is enclosed in a 


temperature-controlled steel housing 


which ts attached to a steel operating 


yoke to permit vertical motions 
but This yoke is driven 
through a screw and nut by a reversible 
gear motor, 


trains provide changes in speed 


SO AS 
no rotation 
and interchangeable gear 
Ad 
justable screws on the yoke contact 
push buttons, thus operating magneti 
switches which automatically revers¢ 
motor at the end of each upward 
ind downwarc stroke of the yoke 

The McKee _ worker-consistometer 
has also provided important data on 
the effect of working on the viscosity 
of five GR-S rubbers, two in commer 
cial production and three special ex 
perimental samples. In these tests, 100 
passes were made with each samp! 
at a rate of shear of 99 reciprocal sec 
onds and at an operating temperatur 
of 212 Fahrenheit 


the 


15] 











Minimum Budget 
Set for Basic Research 


THE DEPARTMENT OF DEFENSE Re 
search and Development Board has 
approved a new policy providing that 
basic research in military programs be 
not less than 6 percent of each mili 
tary department's average annual total 
research and development budget for 
the last 5 fiscal years. In round figures, 
the formula provides that the Dept 
of Defense expenditure for basic re 
search must total at $30-million 
in the fiscal year 

The decree sets up a compulsory 
minimum budget, but does not limit 
the amount that the military depts 
may spend over and above this amount 
It is an effort a balan 
between appliec research 


least 


to establish 

and 
in a period where emphasis would 
be placed on the 
quickest results 

The $30-million figure and the per 
centage figure were set on the basis 
of the average amount spent by the 
three military services for fundamen 
tal research in the last five year period 
1946 through 1950. The actual figure 
for basic research in 1950 that went 
under the Master Plan was $26-mil- 
lion. However, allowance had 
made for basic research which appears 

under its own heading, but is 

buried in applied research projects 
closely related. For example 
raphy is listed in submarine 
a number of fundamental 
projects appear in the Guided Missile 
Program. The plus figure, therefor 
omes close to $30-million 

The amount specified in the Policy 
is considered the smallest amount that 
will be allocated to basic re 


basic 


research showing 


ta. be 
not 


oceanog 
research 


researcn 


search in 
With 


search funds 


the three-year period ahead 
yearly in re 


five-year 


in increase 
and 


moving each year into I 
" 


ge period 
, } | 
igger Drackets 


tor tf 


with the vera 


ndamental 


the amount specific 
will increase 
It is planned ilso that 
five year span, “'sl mp 
be taken care of 
Commenting on th 

icy, William Webster 
the Research and D 


stated 


research proportionately 
by taking in a 


periods will 
innounced pol 
Chairman of 
nent Board 


Announcement of the roved 


RDB policy resolves a problem which 
long confronted the military d 


The d partments ire 


has 
partments € 
marily consumers of end 
as tanks, radar sets 
items are the fruit of 
The scientist 1S 
terested in the immediate practical 
application of what he discovers. How 


items, such 
bazookas. Thes« 
applie d resear h 


not primarily in 
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NERVE CENTER of Northrup Aircraft’s new mechanical brain is this metal “memory”, 
a rapidly-revolving drum which can store up about 10,000 numbers, using them when 


needed in the complicated equations which the machine is capable of solving. 


The 


numbers are reported on Maddida’s nvetal memory through electronic pulses, and are 
kept on tab until needed. During the process of arriving at an answer Maddida digs 
into the mesiory circuit and lifts out the number or series of numbers needed for a 


solution. 


This drum is the only moving part on the new electronic computer, which 


houses enormous mathematical power in a case no larger than an office desk 


Computer Compacted for Industrial Applications 


DIFFEREN 
Mad 


" 
WOrK Ol 


A MAGNETIC DRUM DIGITAL 
TIAL ANALYZER, nicknamed 
lida’’, which can do the 
scores of mathematical experts, 
compacted into the size of at 
average desk. Most 
of this kind require about ten 
the space and are not portable 
Maddida, designed by Northru 
Aircraft Inc., engineers, is said to 
the first differential analyzer s 
enough for practical industrial applica 
tions. It has been designed to perforn 
duties, in 
with instruments 
trol machinery and industrial 
Maddida, its creators claim, 
evalute information and make de 
sions, control valves, thermostats 


has 
been 
office computers 


times 


conjunction 
which con 


among other 
various 
pro 


esses 


StOK 


ers, tank levels and flow rates 

It can “remember” voluminous num 
bers and formulas and is accurate to 
100,000,000 Northrup 5 
machine is remarkably low cost, 
about $30,000 up to $100,000 
Whereas other computers of the digi 
tal type have many as 


one part in 
new 


comprised as j 
18,000 vacuum tubes, the Northrop 
model computes with less than 10% 
tubes, and has only one moving part 
1 spinning magn¢ ‘ic drum “memory”. 
Electronic signals are “‘recorded’’ on 
the spinning drum, which can store 
al 10,000 digits. Another advan 
tage claimed by the designers is that 
this machine requires very little time 
to “set up’ compared to other ma 


hines previously av 





ever, a military department may quite 
properly be interested in supporting 
such research due to realization of its 
usefulness in applications 

Despite these factors, it has long 
been agreed that the military depart 
ments should devote some portion of 
their budgets to basic research studies 
Furthermore, it is essential that 
standing research discoveries and in- 
formation be made directly available 
to the Department of Defense, in 
order to cut down the lag between a 
discovery and its military 


out 


appli ation 


PRoDUCT 


Research Project 
Works for Tinless Cans 


IN )MMENTING on the government 
container restriction orders, the Amer 
in Can Company made the first public 
innouncement of its scientific research 
project, known as “Operation Sur- 
vival,”. which has the ultimate objec 
tive of freeing America permanently 
from dependence on foreign sources 
of can making materials 

Findings have already reached the 
stage, it was said, that will materially 
Marcu, 
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lessen the impact on can manufacturing 
and customer industries and consumers 
of the necessity of reducing civilian 
use of tin by 20 percent. The follow 
ing progress has been made to date 
in pilot-line operations cans made of 
tinless steel and low tin-bearing solder 
have been made at speeds comparable 
to that at which tinplate cans are made; 
cans have been made with tin-free sol 
ders that ve every promise ot adapt 
ability to universal tin-free 
in which a special plastic cement is 


use: cans 
solder for side-seams 
under by 
packers of oil and anti-freeze 

A fourth important 
Operation Survival” is to find organi 
plate coatings made from material 
available on this continent which will 
be equal or superior to those now mad 
from imported ingredients 

The can-making firm has had a corps 
of scientists working full time oa the 
project in conjunction with more than 
20 leading American companies who 


used instead of 


are currently test several 


objec tive ol 


are possible suppliers of alternate can 
making materials 

Planning for “Operat Survival’ 
was started by American Can Company 
indertak< 
the work as an internal function of th 
company made early in 1949 
The work has been greatly intensified 
juring the past several months of 
ternational 
the 


the n-manutacturit 


ion 
in 1946 and the decision to 


was 


tension. Proven results of 


research will be made availabl 


£ industry 
service 

principa 

teel sheet 


} } 
has 


een in soldering 
the can, | | 
soldering 


Air Force Dev elops High 
Temperature Material 

A NEW MATERIAL |} 
it Wright-Patterson 
Research 


have gore I 


whi n 
for 
involving high temperat 

} 


romis¢ 


iper-har« 


making 


Another 
and 
par IDjC¢ 
for exampl 
Aluminum 
refined from 
make aluminum metal 
crucibles 


oxid 
iuxit 


white powder 
ore and used tm 
s formed into 
rucibl . ] 
ucipies§ are po \ 


in structure but gemlike in 
ire 


These 
crystalline 
quality 

crystals and 


Jewel single 


derive their 


sapphires 


the blue ones 
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color from the of foreign 
oxides such as titanium 

The crucibles, 99.8 percent 
have a transparency that 


rivals the finest 
English Bone China 


presence 
sure, 
They will 
break when dropped from a height oi 
several feet and their material is non 
porous and highly 
sion. The material has a 
strength of approximately 
pounds per square inch and retains 


not 


resistant to corro 
compressiv¢ 


500.000 


strength up to a temperature of 


? 000 


ap 
proximately degrees | Low 
temperatures do not affect the material 

The pioneers of this process used to 
into a stable structur 


ind Adolph 


now 


form the oxide 
ire Dr. E. Ryschkewitsch 
former German s 
employed at the Air Base. Their pro 


ot 


Strott reniists 


ess involves a sintering, or firing 
the 
scientists have extended their 
to the making of crucibles of sintered 
ruby, zircon, and beryllia (main con 


stituent of emerald) powders 


oxide at high temperatures. TI 


process 


Titanium Tested for 
Aircraft Use 


TITANIUM AND TITANIUM ALLOYS can 


replace stainless steel in airplanes, with 
1 43 percent weight saving and added 


resistance to corrosion where ver ter 


above 600 F are not encoun 


he p 
an pe f 


peratures 
tere d 


Ww ith 


provided they roduced 
standards 
of 


experimer 


omparable minimun 
the Boeing Airplane Co 
Wash con lude 1 after 

tal forming and machining tests. A 
milar saving in will be ol 
1 by the alloy 
titanium alloys in forn 
of forgings, bar and plate 


Seattle 
has 
weight 


replacement of 
the 


un 

steels by 
Boeing cond icted its forn ing 
ichining tests with titani 


il forms of it in 


Machining of 


ir, including 


most 


ally-pure grade 


ning, turning 
thread chasing 
proved satisfactorv. Rivets have 
essfully formed from titaniun 
Sheet has been formed satisfa 
ike, drop-hamme: 
spinning and Hydropress operations 


grinding and 
hav 


npeen su 
wire 
torily by power-br 
Inert gas-enveloped electric-arc a 


sistance and seam welds o 
titanium to titanium have proven satis 
fa but brazing 
titanium and welding of titanium 
other materials have not been success 
ful. Titanium’s higher melting tem 
perature (3140 F as compared to 2100 
for cast iron, 1,981 for copper, 1,220 
for aluminum and 1.204 for mag 
nesium) limits the welding of titanium 


to lower-melting-point metals. 


spot 


tory of titanium t« 


to 
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HIGH FREQUENCY INDUCTION PROC 
ESS to produce, uncontaminated sur 
faces of any metal on non-conducting 
materials has been announced by the 
Radio Corp. of America. Metal is 
d from a under 
y high frequency energy 


b 
evaporat rucible 


( 
vacuum | 


DuTcH FIRM IN UTRECHT demon 
strated a new long-wearing gold alloy 
for wedding rings by suspending a 

i24 lb car from a only 
slight deformation 
tains all of gold’s sheen 


ring, with 


The new alloy re 


INDUSTRIAL ORGANIZATIONS interested 
n obtaining special training in nuclear 
technology for experienced 
engineers in their employ are invited 
their enrollmen in th 
1951-52 session the ATC Oak 
Ridge School of Reactor Technology 
Application deadline is April 1, 


the school t begins Septe 


reactor 
to sponsor 


of 


and 


rm mber 10 


ToLepo, OHIO—A $63,000,000 order 
for the production of military jeeps, 
order ever 
received here announced today 
by Willys-Overland Motors, Inc. It 
topped by $16,000,000 its 


the largest single jeep 


was 


largest 
order pla ed \ 


vious the 


+ 
PATENTED MAGNESIUM COLORING 


Lerten 1 + 
nvolves ectrolytical trea 


ir ite i 


PROCESS 
oxide coat 
water-soluble metalli 

cid, and finally a dye 
Assigned to Consolidated Vulte 
R. Cutter of Matawan, N. ] 


ith 
y Paul 


A NEW 
inufacture 
a iditive 


fighting 


CONTINUOT 


rine to the nation 


een perfect d 


men and engi 
States defense 

Start imme 
will 


sn 


which 


I ELOPMENT Of 4 -OLYVINYI 
CHLORIDE RESIN 
nains flexible at minus 


' 
ibout 35 de g below 


COMPOUND that ré 
100 deg I 
pertormar 
manufactured, ha 
Resin Industries 
The compound 
inder the trade 
extruded into 


the 
types 
been announced by 
Santa Barbara, C: 
manutactu 
“Resinite,” 1S 
raft 


ur wiring 
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furnished by: 


ALLIS-CHALMERS MANUFACTURING COMPANY 


Continental Flectric Co, Inc. 


ELECTRO DYNAMIC 


ELLIOTT COMPANY 
KURZ & RooT COMPANY 
CLASS H* .S 
eee ~ 


MOTORS PROTECTED BY . es 
Ihe Leland Clecheic Co 
DOW CORNING SILICONES % 


. .. the insulation that has already saved industry millions of main- 
tenance dollars plus the hourly output of hundreds of thousands THE LOUIS ALLIS ce 
of men! oP 

This most timely announcement caps the test program we 
started 8 years ago when silicone-resins were introduced by 


: . : : The Reliance Electric & Engineering Company 
Dow Corning Corporation. First we proved by accelerated life sil 


a 
testing that silicone insulated motors had a good 10 to 1 advantage & 
in life expectancy and wet insulation resistance. Then we sold 
silicone (Class H) insulation to the manufacturers of electrical 


equipment ranging from lift truck and traction motors to solenoid THE B-A:‘WESCHE ELECTRIC COMPANY 
and brake coils. We also encouraged the better rewind shops to 


rebuild hard working industrial motors with Class H insulation. 
ie) 
list of electrical manufacturers, all able and willing to supply ELECTRIC CORPORATION 
electric machines protected by Class H insulation made with 
Dow Corning Silicones. 
Take your speciol problems to the application engineer 


representing any of these companies or to our Product Develop- THE MASTER ELECTRIC COMPANY 


ment Engineers. 


Now we can proudly refer American industry to this goodly WESTINGHOUSE 


u/ 


* "Class H” insulation is the kind of insulation 
that keeps motors running in spite of 
“Hell and High water.” (slongvoge dictionary) 


DOW CORNING \sucoes? CORPORATION 


MIDLAND, MICHIGAN 


Propucr ENGINEERING — Marcu. 1951 





ba OF OR UE Om Mee ou Oa Bae 


ERING 


NCI 


snelen 


Radial Disk Cam Design Charts for 


Maximum Pressure Angle 


AN IMPORTANT FACTOR IN 
SIGN is the pressure 
the cam surface and the 
or knife-edge follower 
this angle affect the transverse forces 
which act on the follower. In some 
instances, the torque required to drive 
the cam shaft may be appreciably af- 
fected by this pressure angle 

Utilizing the relationship between 
the geometrical cam proportions and 
the pressure angle, charts have been 
prepared which should simplify the 
necessary design -alculations. Use of 
these charts eliminate the necessity 
of either a graphical or mathematical 
solution for the maximum pressure 
angle. In cases where the maximum 
angle is limited to a given value, 
the charts can be used to find the 
specific proportions of the cam 

Pertinent cam dimensions are illus- 
trated in Fig. 1, and defined as follows 


CAM DI 
gle between 
radial roller 
Variations in 


a = Pressure angle of cam (deg) 

L = Total lift for a given type of motion, 
during cam rotation, (in.) 

R = Initial base radius of cam, center of 
cam to center of roller (in.) 

8 = Cam angle during which the total lift 
occurs for a particular 
motion, (radians) 


The curves on the accompanying 
pages are expressed as a function of 
the ratio L/R and Pf. These terms 
are dimensionless aud can be applied 
to mechanisms of any size. With the 
ratio L/R and the total cam angle B, 
the maximum pressure angle can be 
readily found from one of the follow- 
ing figures. Separate graphs are given 
for the most common types of motion: 
simple harmonic, constant acceleration, 
constant velocity and cycloidal motion 


Example: Consider a cam to be de- 
signed with a minimum radius of 2.0 
in. and with a roller diameter of 1.0 
in. to give the following motion: 


Cam Angle, 
deg 
Oto 
(to 150 
150 to 250 
250 to 360 


Lift, 

i Type of Motion 
simple harmonic 
constant acc eleration 
constant velocity 


dwell 
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Com surfoce 


Fig.! 


For the first motion: L equals 0.5 in., 
B is 60 deg and the initial radius R 
is a minimum at 2.0 + 0.50 or 2.5 in.; 
thus the ratio L/R is 0.2. From Fig. 
2, the maximum pressure angle a is 
15.5 deg. 

For the second motion: 8 is 90 deg, 
the minimum radius R_ becomes 
2.5 -+- 0.5 or 3.0 in. and L/R is 0.25 
From Fig. 3, a» is equal to 14.5 deg 

For the third motion, (downward) 
the initial base radius R is actually 
located at the end of motion and 
must be calculated from the cam di- 
mensions. This special consideration 
is necessary only where the displace 
ment is downward since these graphs 


1951 


have been based on a minimum base 
radius. For convenience, the cam may 
be considered to be rotating in a re- 
verse direction for the constant velocity 
motion. Thus, R equals 2.0 + 0.5 or 
2.5 in. and the ratio L/R is 0.5. From 
Fig. 4 with B equal to 100 deg, a, is 
found to be 16.0 deg 

If in this example, the pressure 
angle were limited to a heals * value 
which was less than the pressure angle 
a. Obtained from the charts, either 
the total cam angle 8 would have to 
be increased or the radius R of the 
cam increased to keep within such 
pressure an le limitations 


(Continued on page 157) 
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with AUTO-LITE . 


Plastics 





@ Plastics and plastic-metal 

combinations are opening 

new fields in design as 

illustrated by these few of 

many assemblies made by 

Auto-Lite. Here under one 

roof at Auto-Lite’s great Bay Manu- 

facturing Division in Bay City are 

the technical skills and production 

capacity for a new art rendered 

in plastics. The artistic skill oi 

Auto-Lite’s Art and Style Division is 

available on matters of design and 

development. Address inquiries to: 

THE ELECTRIC AUTO-LITE COMPANY 
ay Manufacturing Division 

723 New Center Bldg., Detroit 2, Mich. « Bay City, Mich 


Tune uspense CBS Radio Thu CBS Telev Tue 


PLASTICS e WIRE & CABLE e DIE CASTINGS © INDUSTRIAL THERMOMETERS 
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Radial Disk Cam Design Charts (continued) 
a 


ee. Fig. 2 
SIMPLE HARMOWIC MOTION 
ss 
Mox press angle am= arctan 25 TT 
ee 
& 


2++ 


Cam angle ot @,, 6= £ orc cos 


degrees 


Moximum Pressure Angle, 


GQm: 

















T T | 
CONSTANT ACCELERATION MOTION 
= 


— 


Mox press angle d_,* arc ton 


Com angle of Gm, 8 = 


+ 


| 





Gm, Maximum Pressure Angle, degrees 

















100 140 


(3, Total Cam Angle, degrees 


(continued on pf 
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Armco 17-7 PH is an unusual chro- 
mium-nickel stainless steel that of- 
fers many opportunities in aircraft 


structural parts and other defense 


equipment. 

Unlike regular chromium-nickel 
grades, 17-7 PH can be heat-treated 
at low temperature to high strength 
and hardness. For example, when 
sheet or strip is supplied “Hard Tem- 
per” from the mill, you can heat- 
treat Armco 17-7 PH at 900 F toa 
hardness as high as Rockwell C50- 
52 

This also develops yield strength 
of 250,000 psi and tensile strength 
up to 255,000 psi. Elastic properties 
are higher than any heretofore ob- 

range of 
(See table 


various conditions.) 


tainable in such a wide 
gages in stainless steels 
for values in 


If you require sheet and strip that 


must be drawn or formed, 17-7 PH 
is also supplied in workable “Soft 
Temper.” Two heat treatments 
(1400 950 F) bring Rockwell 
Hardness to C40-45 and yield 
strengths up to 190,000 psi. 


In Wire Too 


Armco 17-7 PH Wire is a new pre- 
cipitation-hardening stainless steel 
of special interest to spring manu- 
facturers. After forming mill-sup- 
plied “Hard Temper” wire, you can 
develop full strength and elastic 
properties by a single 850-900 F heat 
treatment. It develops Rockwell 
hardness of C48 and up; tensile and 
yield strengths of 310-345,000 psi in 
diameters of .030” to .041”. 

If you use stainless steel bars, 
you'll be interested in a companion 





precipitation-hardening grade— 
Armco 17-4 PH. It is ideal for large 
springs, gears, cams, pinions, chains; 
valve plugs, seats and stems; shaft- 
ing, precision instrument parts, and 
special nuts, bolts and fasteners. 


Finish - Machine First 


Armco 17-4 PH bars and forgings 
may be finish-machined and then 
heat-treated at 850-900 F to obtain 
the desired hardness up to Rockwell 
C45. 

Corrosion resistance of the Armco 
“PH” grades approaches that of 18-8 
stainless steel. 

If your products need high strength 
and hardness, with excellent corro- 
sion resistance, write for complete 
details on these newest Armco spe- 
cial-purpose stainless steels. 


CHECK THESE TYPICAL PROPERTIES 





Armco 17-7 PH 
Sheet, Strip and Plate 


Armco 17-4 PH Bars 
(Typical for 1° Bar) 





Mechanical 


Hard Temper 
(Fabricator-Treated 
at 900 F) 


Soft Temper 
(Fabricator-Treated 
1400 + 950 F) 


Hardened 
900 F 


Hard Temper 
(Az Supplied) 


Property Sofi Temper 


(As Supplied) 


Annealed 





185-210,000 215,000 255,000 150,000 195,000 
150-190,000 190,000 250,000 110,000 180,000 
7-12 3 3 — _ 
(40-45 (44 (50 (32 (43 


115-150,000 
35-50,000 
20-40 

Rockwell Hardness B78-92 


ARMCO STEEL CORPORATION Wi 


Ult. Tensile Strength, psi 
0.2% Yield Strength, psi 


Elongation in 2°, % 























2371 Curtis Street, Middletown, Ohio ¢ Plants and Sales Offices from 
Coast to Coast ¢ Export: The Armco International Corporation 
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Radial Disk Cam Design Charts (continued) 
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THIS MODEL of the static memory component, shown lying flat, is designed specifi 
cally for pulse technique in a medium speed computer. 
circuit to facilitate 2 core operation, and a pulse handling rate of 0 to 25 kc, it consists 
of a miniature toroidal coil having 3 windings mounted on a terminal card which also 
mounts the resistor and rectifiers of the coupling circuit. 
may be paired or built up into lines by stacking them on a central rod passing through 
the hollow insulating bushings of the units. 
wires connected between the unit terminal cards 


Computer Unit 
May Replace 


Vacuum Tubes 


Developed by the Harvard 
tation Laboratory and now 
manufactured is a_ static 


Compu 
being 
magnett 
omponent ording and storing 
nformation in digital calculating ma 
hinery. It is predicted that 
5 years delay lines made up of 
units will replace 90 percent of 
vacuum tubes in many applications 
Based upon the fer 
rect 


for ft 


within 
thes 
the 


discovery of a 
having a fairly 
ingular hysteresis loop of low coercive 


he static 


romagnetic alloy 


torce magnetic component 


operates essentially as a magnet 


trigger pair that require no vacuum 
More 
over, it is indepen lent of mechanical 
movement, has information 
handling from zero to 
30,000 cycles per second and permits 
pulse information without 


power 


tubes to maintain position 


a variable 


rate ranging 


storage 





State / 











WHEN CORE IS MAGNETIZED posi 
tively (upward), current applied upward 
change beyond state 1. If 
core is magnetized negatively (downward) 
current applied upward causes travel from 
0 to 1. Once core is magnetized in either 
0 or 1 state, it remains there indefinitely 
until magnetization is applied 


With a buili-in coupling 
causes no 
These components, in turn, 


Units may be interwired by short jumper 


opposite 





Core No.7 


a a A’ A 
Unit 2 





Unit 1 








TWO CORE OPERATION illustrates the method of combining two or more of the 
components. Assume that both cores are magnetized in the downward direction by 
the application of a negative pulse into both advancing windings (A, A’). The appli- 
cation of a positive pulse into the information storage input winding (1 I’) will shift 
the magnetization of core 1 to state 1 (see hysteresis loop). At the same time, a nega 
tive pulse is transferred to core 2, but since core 2 is already in state 0, nothing changes 
in that core. If another positive pulse is now applied to the input winding, nothing 
happens to core 1 because it is already magnetized positively 


1 and core 2 


While core 1 is in state 
is in state 0, if we now apply a negative advancing pulse into core 1 through 
advancing windings (A, A’) the magnetization of this core is reversed, returning core 
1 to state 0. At the same time, core 1 transmits a positive pulse to core 2 through out- 
put circuit (O-O'-) which changes its magnetization from 0 to 1. Rectifier and resistor 
act as blocking circuit to negative pulses from core 1 to core 2. The application of a 
negative pulse to the second core advancing winding will reverse the state of mag 
netization of core 2, and a positive pulse will be available at the output windings of 
core 2 and should be taken from the readout terminals (O, O’.) 


Circle No. 1 on Reader Service Card 
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THE REVERSING MAGNECLUTCH is a transmission which 
pre vides electrically controlled, reversible output from a power 
source rotating in one direction. Sizes contemplated range from 
4} to 10 horsepower 


Yu Y/Y “4 Yy 


GY 


Wy, 
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Reverse 
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WOU 











METHOD OF OPERATION depends on a construction which 
consists of two driving members and one driven member. Sepa- 
rate excitation coils allow the torque outputs for both directions 
of rotation to be set and varied independently 


Magneclutch Permits Two Speed Drive 


To extend the field of application of the Magneclutch, 
a new model has been introduced that permits two speed 
drive in the same direction or in opposite directions. Prior 
to this, this magnetic particle clutch was limited to single 
speed transmission 

Essentially a Magneclutch consists of two independent 
rotating members, a driving element and a driven ele 
ment, each of which is fabricated wholly or partially of 
iron. The two members are separated by a space which 
is filled with small feromagnetic particles in a fluid. In 
the presence of a magnetic field, the magnetic-particle 
medium in the gap binds the driving and the driven 
elements together. A Magneclutch has several desirable 
haracteristics: the coil power required for control is very 
small in relation to the power controlled, the static and 
kinetic torques are equal, the torque is practically inde- 
pendent of slip, and below the limiting value of torque, the 
clutch operates without slipping 

The reversing or two speed Magneclutch differs from 
previous models in that it consists of two driving members 
rotating continuously in opposite directions and one driven 
member. This design produces a simple reversing drive 
which is controlled by energizing the proper excitation 
coil. The use of the single, low-inertia driven member 
does away with backlash in the output shaft. The gearing 
arrangement used to cause the driving members to rotate 
in opposite directions from a unidirectional input need 
not be limited to any particular ratio. For machine tools 
for example, the gearing would be arranged to give a suit- 
able cutting speed in one direction and faster speed in the 
opposite direction for return travel. A further extension of 
the dual driving member, single driven member design is 


Circle No. 2 








TYPICAL PERFORMANCE CHARACTERISTICS 


+ + + 
Excitation limit 
on-off service 


Torque on-off 


service 


+ 


A Excitation timit 
} Slip service 


Torque —ib-ft 


Coll warts 


Coll wotts 


iTorque slip 
service 











400 600 600 1000 


Coil excitation - ampere-turns 











a two-speed transmission, which is accomplished by driving 
the input members at different speeds in the same direction 
This is advantageous for remote control since the excitation 
power is low and three smal! wires can carry the current 
over long distances. The two speeds may be almost the 
same or widely different 

Vrckers, In ] cust P M 


on Reader Service Card 
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Chassis Promotes Component Miniaturization 


Suitable for use in servo mechanisms, pulse and flip-flop 
circuits, analog computers and similar devices is a uni 
versal electronic chassis that meets current demand for 
reduction in size and weight to make room for fuel and 
armament, the payload of military vehicles 

Eight to ten sub-miniature tubes and accompanying cir- 
cuitry are housed in a metal case filled with a potting 
compound to give mechanical support and protection from 
tropical and arctic conditions. The tubes are mounted in 
a metal casting which permits dissipation up to 15 watts 

Input and output leads are brought to either a standard 
octal base or multipin connector permitting replacement 
when necessary. Complete chasses can be furnished as 
spares and individual tubes may also be replaced. Field 
testing equipment is available for checking performance 


1: Instrument Corp., 121 East 34th St... New York 10, N. Y 





Typical Assembly Is A Direct Coupled Amplifier 
Having Closed Loop Characteristics 





Jutput, no load 125 to +275 v 
Output, 10 k load 40 to +40 v 
Output impedance, looking into amplifier 1 ohm approx 
Linearity variation over output range less than 10 mv 
Maximum useful gain 5 


EIGHT SUB-MINIATURE TUBES and other electrical com- 
ponents of a servo mechanism, a pulse and flip-flop circuit, an 
25 approx analog computer or a similar device can be housed in this 
Drift, referred to input 20 mv approx chassis, shown here both with and without its cover. Another 
Regulation, all voltages +1 percent larger model is available for housing ten sub-miniature tubes 
and accompanying circuitry 
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Small High Speed Motors Have High Output 


A line of small, high speed, 26 v d-c motors are said to 
ombine high power output with high operating efficiency 
Included are continuous duty models with rated output to 
0.5 hp and intermittent duty models rated to 2 hp. The 
ontinuous duty motors are of a totally enclosed air-over 
onstruction with a self contained fan. The others, which 
have a duty cycle of 3 min on and 17 min off, are totally 
enclosed and non-ventilated 





These motors are designed and lubricated to operate 
over an ambient temperature range from —65 to +-165 F 
Each is dynamically balanced to close tolerances to give 
freedony from vibration, smooth quiet operation and trouble- 
free long life. The utilization of inserted pole pieces 
made of coined sintered iron permits the use of pre- 
forined pre-dipped field windings to avoid the need of 
cleatying the stator bore and centerfits 


Corrosion resistant properties are imparted to the fin 
ished motor by cadmium plating pole pieces and end rotor Intermittent Duty Continuous Duty 
laminations, and by a process which removes burrs and 


roughness from armature laminations. This insures a bond 
ing of the palladin corrosion resistant finish to armature 
metal and prevents its flaking. Commutators are mica 
insulated and are manufactured with close limits on co.a 
mutator bar skew. 








Frame Size Output at Frame Siz Output (Watts 


B to B o 25 
( Dee , ( I8.5to 93 
D 5 D 50 » 186 
| | 75 373 
Lear | I t Ave., ! Grand Rapids 2, Mi 
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Let’s save it on the 
assembly line 











As industry gears for defense, time is a most precious ingre- 
dient. Time to redesign, to retool and, finally, to produce. 


Fasteners, as always, will play an important part in forging 
America’s mailed fist. And the fasteners specified on blueprints 
today will determine whether production hours are saved, or 
wasted, in the future. 


Careful selection of the most efficient fastener for each holding 
job can save these hours . . . can speed assembly and eliminate 
time-wasting fumbling. It is important, also, to consider design, 
tolerances as well as raw material, heat-treatment and finishes 
when making a fastener selection. 





We at Lamson & Sessions will be happly to consult with you on 
any fastener problem—and recommend the most efficient one 
for the particular job at hand. 


The LAMSON & SESSIONS Ca. . © General Offices: 1982 West 85th Street © Cleveland 2, Ohio 


Plants at Cleveland end Kent, Ohio ¢ Birmingham ¢ Chicago 
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precisely ENGINEERED (. 


% 


_ for long, rugged SERVICE... 


gaskets, packings, boots, 


.~ 





belting... by SIRVIS 


Sirvis leather products are made for all types of 
mechanical applications. They provide maximum 
sealing and protection and have earned an unpar- 
alleled reputation for uniform, dependable perform- 
ance under extremely difficult service conditions. 


FOR DETAILED INFORMATION about Sirvis CHICAGO RAWHIDE MANUFACTURING CO. 


Products, write for the Chicago Rawhide 1299 Elston Averwe SIRVIS DIVISION Chicago 22, illinois 
Catalog. 


Cr 


— a —- 
a Ce: SY TS 
SIRVENE ERFELT Out Seals Akt f fd Ts 


The Scientific Compounded Elastomer 


C/R seals are used in more motor MECHANICAL LEATHER PRODUCTS 
Custom-engineered and custom- vehicles, farm implements and in- 


built, for critical service in aircraft, dustrial machines than any other 
automotive and other mechanisms shaft-type sealing device. 
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Servo Unit Controls Temperature Within 1 F 


Here is a portable air conditioner unit that can be at 
tached to various types of laboratory enclosures such as 
impact machines, machines, tempering cabinets, 
torsion testers, vibration testers, cold boxes and similar 
equipment to condition the air within them. With it, 
aging or weathering can be 


tension 


articles undergoing testing 
subjected to wide variations of humidity, heat and cold 

Precise control instru:nentation makes possible tempera- 
ture accuracies of +1 } without the need of passing CO, 
vapors through the conditioning space. The unit will re- 
circulate 40 cubic ft of air per min capable of absorbing 
1.700 BTUs an hour at minus 100 F. It will circulate 40 
cubic ft of air per min capable of delivering 5,000 BTUs 
heating effect at +-167 F. By use of a simple attachment 
the unit will produce sufficient humidification to maintain 
95 percent ‘alaios humidity at 120 F in 40 cubic ft of 
recirculated air 

The size of the unit 17 by 17 by 41 in. and it weighs 
approximately 165 II Electric requirements are 2,000 w, 
and drv ice requirements for low-temperature operation 
are 10 Ib per hour at —100 F, 3 lb per hour static 


I ‘ deenue B, Newark 5, N. J. 
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Nylon-in-Rubber Diaphragm Improves Regulation 


To improve the precision of gas pressure control with 
high pressure balanced valve pilot loaded regulators, to 
aid in the assembly of the diaphragms in such equipment, 
and to increase the period of trouble-free regulator service 


with respect to diaphragm maintenance, there has been 
developed a diaphragm of molded synthetic rubber strength 
ened with nylon fabric, which, it is claimed, will replace 
flat leather or synthetic diaphragms 

One of the significant construction details is the 
heat molded shape of the circular trough between the case 
clamping ring and the diaphragm clamping plates. Because 
of this, the free area of the diaphragm is said to roll easily 
and smoothly and pressure variations due to changes in 
effective diaphragm area with change of diaphragm posi 
tion are minimized. Another construction detail is the 
thickness of the rubber at both the peripheral and central 
clamping zones. This provides ease of assembly, insures 
sealing and reduces the possibility of the flange cutting 
the diaphragm. Third, the type of weave used for the 
inserted fabric and its position within the diaphragm pre- 
vent seepage of high pressure gas along the fibers of the 
fabric. The rubber composition is selected for its resist 
ance to those fractions of hydrocarbons encountered in 
gas pressure regulator applications. The diaphragm is being 
initially applied to pilot loaded balanced valve regulators. 
However, its features are to be incorporated in diaphragms 
for other types of re gulators as soon as production facilities 
an be set 


more 


for the jol 








Nylon cloth / 


(rip-stop weave) Synthetic rubber 











CIRCULAR TROUGH between the case clamping riag and the 
diaphragm clamping piates is heat molded to a shape that allows 
the free area of the diaphragm to roll easily and smoothly. This 
reduces the pressure variations due to changes in effective dia 
phragm area with change of diaphragm position. The thickness 
of rubber at the peripheral and central clamping zones makes for 
ease of assembly, insures sealing and reduces the possibility of 
flange cutting. 


Rockwell Mig. ¢ Pittsburgh, Pa 
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Unskilled Personnel Can Operate Printers 


STATIONARY MODEL of the reproduction machine prints 
and develops blue line, black line, sepia intermediate and 
other ammonia type colored line whiteprints using the dry 
ammonia-fume method of reproduction. Both cut sheets 
and roll stock up to 42 in. wide, in any length, can be 
handled. The printer has a variable speed from 4 in. to 
5 ft per minute, and the developer is set at 6 ft per 
minute 

Among the technical features incorporated in the ma- 
chine is a mechanical torque converter drive, which is said 
to give quiet, trouble-free speed control and long life. The 
ammonia fume exhaust fan operates independently so that 
fumes can be evacuated when the machine is shut down 
The heating element in the developer can be adjusted 
within a 40 deg range by means of a dial operated resist- 
ance coil to provide for the processing of different weights 
and grades of sensitized paper. All controls and delivery 
chutes are at the front where they are visible to the op- 
erator. Included are a two shelf front storage cabinet and 
1 plastic plywood feed table 


THE PORTABLE MODEL, like the large model, uses the 
ummonia-fume process to produce black on white or blue 
on white positive prints from transparencies or Opague 
originals. Sheets up to 24 in. by 36 in. can be reproduced 
The field of application for this unit arises from the 

t it is portable and works anywhere on a desk or 

ible duplicate written or printed matter. In particular, 
is convenient in reproducing confidential papers. It is 
said to speed up interoffice information by expediting 
approval, revision and orders for products, construction 
and services and to facilitate education and training work. 
In size the machine is 38 in. wide, 16 in. deep and 154 


\ 
nat 


in. high. Its light source consists of four 250 w bulbs and 
two 500 w bulbs. The net weight is 58 pounds 


Pech H NN. U ’ 1: Chicago 45, lil. 
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Transmitter Distributes TV Camera Signals 


Costly and bulky equipment needed for distributing 
TV camera signals to receivers can be replaced by a com 


pact portable unit which transmits the signal by means 
of connecting cables. All the advantages ot TV transmis- 


sion are retained through the use of a carrier signal of 
the frequency of either TV Channel 2 or 3. The equip- 
ment is stable and requires no operator. Both video and 
aural signals are fed through a single coaxial cable. Up 
to 125 receivers can be driven simultaneously. Due to the 
carrier frequency used, attenuation in the feed line is not 
serious, and no special termination is needed for equaliza- 
tion. Transmission is said to be excellent over several 
thousand feet. It has a place in industry inasmuch as it 
an distribute color as well as monochrome signals 


1 B. DuMont 1 10 Main Ave., Clifton, N. J. 
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Rotating shafts can be made leak-proof — 
when you use Sylphon Seals. For these 
dependable seals hold firmly, withstand 
pressures up to hundreds of pounds. Fric- 
tion is reduced, power is saved, shaft wear 
is minimized. 

Sylphon Shaft Seals are engineered on 


It seals shafts 
gas-and-liquid-tight! 


order, for specific applications. They may be 
just what you need—for fluid transmissions, 
pumps, compressors, speed reducers, refrig- 
erators or other units. Our engineers will 
gladly work with you on your requirements 
—help you with development work. Write 
for information, and ask for Catalog EP-825. 


TEMPERATURE CONTROLS 


FULTON 
SYLPHON 


DIVISION 
Knoxville 4, Tenn. 


y 
BRIDGEPORT 
THERMOSTAT 


DIVISION 


BELLOWS pevices Bridgeport 1, Conn. 








bE 
‘LOWS ASsemaLies + 
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Radiation Detection Device Protects Personnel 


Engineered and manufactured under 
ontract with the Atomic Energy Com 
mission, this Beta Gamma hand and 
foot checker a radiation device for 
protecting in industrial 
plants, lat and other 
where radioactive materials are stored 
or used. The employee steps on the 
foot checker platform and places his 
hands in the hand checker pockets 
Automatic switches put the system in 
operation. Geiger Mueller tubes trans 
mit pulses through electronic scalers 
to electro-mechanical registers (count- 
ers) proportional to the number of 
Beta Gamma rays striking each tube 
In a matter of seconds the five registers 
provide a Beta Gamma count on the 
palm and back of each hand, as well 
as the feet of the employee. If the 
count on any one of the registers is 
higher than permissible, the employee 
must report for decontamination. Step 
ping off the device automatically re- 
sets the registers for the next employee. 
Paper interliners prevent radio-active 
materials rubbing off the hands and 


Is 
personnel 


wratories, areas 


feet on to the steel of the hand 
checker pockets or the foot checker 
platform 

A gray, hammertone finish, steel 
approximately ft 4 in 
high, 2 ft wide, and 1 ft 8 in. dee; 
houses all assemblies except the foot 
checker. The foot checker platform 
extending from the base of the cabi 
net, is approximately 4 in. high, 
1 ft 8 in. wide, and 1 ft 10 in. deep 
For ease in handling, the top of the 
cabinet is equipped with eyebolts and 
the bottom with casters and steel cross 
members. It can be handled by chain 
hoist, crane or lift truck, or it can 
be rolled into position 

Ali components are accessible for 
inspection and maintenance by unlock 
ing glass doors in the front of the 
cabinets. No special tools are required 
Scaler connections are the posi 
tive screw type, and no plug conne 
tions are used exc ept on the incoming 
power line. The power required is 
300 w at 100 to 125 v 60 cycle 

Austin ¢ r St., New Y 


inet, 6 


ot 


19 Rect rk, N.Y. 
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Unit Pressure Reduced Without Disturbing System 


With this plunger operated, pres 
sure reducing valve individual hy- 
draulic units may be operated with 
reduced pressure without changing the 
line pressure in the oil hydraulic con 
trol system. Since bleed off in the 
valve is accomplished through the main 
ontrol plunger rather than through 
an auxiliary or pilot plunger, hunting 
is reduced and steadier output pres 
sure is assured, it is claimed 

In operation, oil under 
nters high pressure port G 
through hollow plunger A, and goes 
out through the reduced pressure port 
(not shown) to cylinders. As pressure 
in the inlet chamber increases 
A moves up until port C is closed off 


pressure 


pass¢ 5 


plunger 


resulting in a predeterm 


1 pres 


pres 
Thi 


a 1j 1st 


sure at the reduce 
chang 


If 


ort ncr 


pressure can be 


ment of spring D pressure at the 
ases, due 
to minute seepage thro plung 


bore or check valve F, plunger A will 


reduced pressure | 


yn the 


ontinue to rise, allowing a flat on th 


plunger to bypass excess oil to a tank 
via port E. In pressure-reducing valves 
for operating pressures greater than 
200 psi a sliding plug is placed in 
position B to decrease the differential 
area between the top and bottom of 
plunger A so that a lighter spring D 
may be used Pipe plug BB is then 
omitted. As the predetermined p 
sure at the reduced pressure port 
from cylinder operation or 
bleeding, plunger A will lower and 
lose off the bypass flat to maintain 
the predetermined reduced pressure 
If the oil pressure from the pump 
is cut off by a control valve, the inlet 
hamber is vented, and cylinder pres 
sure opens check valve F and vents 
control the 


res 
le 


creases 


through the valve to 
reservoir 

These valves are available for « 
ities up to 15 gpm with pressure set 
tings of 100 to 300 psi for one model 


and 200 to 1,000 psi for the other 


apa 


Hydraulic Equipment ¢ 
104 E nd St., Cleveland 17, O/ 


Circle No. 10 on Reader Service Card 


CONTINUED ON PAGE 170 





Propuct ENGINEERING Marcu, 195] 








Kitchen Strainers 


Tea Strainers 


French Fry Baskets 


Flour Sifters 


Fly Swatters 


Automatic Dishwasher Baskets — 


Kitchen Range Air Filters 


Water Faucet Filters 


a 


> pea ng dow SS tw SP . A Se vs! . a Sy Ka ten 


automobiles or aircraft... flour sifters or floor furnaces ... french fryers or 
farm tractors—1-inch to 120-mesh—consult Reynolds Engineers. 


REYNOLDS WIRE DIVISION 


NATIONAL-STANDARD COMPANY 


DIXON, MLINOIS 
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Tubes Are Tested Without Removal From Set 


Television picture tubes, oscilloscope tubes, and indus- 
trial cathode ray tubes need not be removed from their 
sets or cartons in order to be tested by this complete, 
self-contained cathode ray tube tester. This makes the 
instrument useful for in-set testing by service technicians, 
for on-floor testing by CR tube distributors, and speedy 
sorting and warehouse testing for “‘field rejected” tubes 
by tube manufacturers. It is said that this instrument will 
help solve the heretofore annoying warranty tube problem 
loo many tubes are pulled out and rejected while still fully 
servicable due to the lack of adequate test equipment in the 
hands of TV service technicians and at the distributors 
premises 





The tester had a true beam current test circuit which 
gives accurate indication of proportionate picture bright- 
ness and tube condition. A voltage regulated, bridge type 
vacuum tube voltmeter provides tube quality indications 
With test circuits at high sensitivity position, a beam cur- ‘ 


- ‘ 
rent change of 1/10th of one microampere will create “7 - 
oo coo 


a change in mete: indication of approximately five divi ‘ A h ah 4 
sions on the 120 division scale. A 14 lever, free point A An Aan nnn 
element selector system limits obsolescence. Micro-line volt- ° 
age adjustment occurs via a continuously variable line volt- srs 
age input potentiometer; test parameters are monitored 
at filament supply. The accuracy of the test circuit is main- = 
tained by use of internal calibrating controls. 

Additional features include a built-in, high speed, geared 
roller tube chart for speedy selection of tube types to be 
tested. In addition to a 4§ in. full vision meter with a 
scale plate for CR tube testing requirements, the tester hardwood tapered portable case with a hinged removable 
has telephone type cabled wiring, heavy gauge, etched and cover and a large tool and test cable compartment 
anodized aluminum panel, and transformer isolated test 2 Apparatus Co., Inc 
circuits. It measures 13} by 17} by 6} in. and comes in a ” Horace ding Blvd., Elmburst, N. ¥ 
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Oscillograph Image Recorded in One Minute 


Designed for application with any 5 in. cathode ray 
oscillograph, this camera provides a complete record of 
the oscillograph in one minute without the need of dark- 
room facilities. Waveform comparison is immediate 

The camera employs the Polaroid-Land process for 
delivering a finished print at the termination of each com- 
pleted exposure or set of exposures. By means of a slid- 
ing mount, the camera may be positioned so that several 
traces can be recorded on a single print, for side-by-side 
comparisons. There is also a built-in detent which divides 
a single print into one, two, or three separate exposure 
areas to facilitate economical use of the film. An illumi- 
nated data card provides a method of photographically 
recording information on each print. Mechanical opera- 
tion of the camera is believed to be simple and foolproof 

The lens aperture is f/2.8, and the lens is coated to 
minimize halation. Shutter settings are 1/100, 1/50, 1/25 
time, and bulb. The size of prints is 2} by 3} in., with 
a ratio of dimensions from trace to recording of 2.25:1. 

The camera is mounted to a standard 5 in. oscillograph by 
means of a clamping ring Allen B. DuMont La 
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ELECTRUNITE TUBING . 
is only PART 


of our business... 
The OTHER part is helping you 


ELECTRUNITE Tubing is made of highest quality 
flat rolled steel—cold formed into tubular shape 
and welded by the Republic electric resistance 
welding process. Made of this material, by this 
method, you can be sure that every length 
of ELECTRUNITE Tubing is free from defects 
inside and out. That all ELECTRUNITE Tubing 
is uniformly high in ductility, strength, and 
accuracy of section. 


ELECTRUNITE Tubing is made in a full range 
of sizes, gages, and analyses of both carbon and 
stainless steel in round, square and rectangular 
shapes. It meets every mechanical tubing appli- 
cation need and fabrication requirement. With 
ELECTRUNITE Tubing you have a tube that you 
can spin, expand, upset, flange, configure or 
flatten with ease—with fewer rejects. 


REPUBLIC STEEL CORPORATION 


make Electrunite Tubing 
90 further in your business 


ELECTRUNITE Tubing can be supplied as fully 
fabricated or semi-fabricated parts to tubing 
users who do not have complete facilities for 
fabrication. That’s one way Republic is ready 
to help you in your business. 


For another—the services of Republic Tubing 
Metallurgists are available without charge or 
obligation to help you solve your material or 
production problems. A phone call, wire or 
letzer is all that is needed to secure the services 
of these experts as often as they can be of help. 


If you are looking for a material that will go 
further, fabricate easier, finish better, consider 
ELECTRUNITE Tubing—and consult a Republic 
Tubing Metallurgist on your production 
methods. He may have ideas that will save 
you material, time and trouble. 


STEEL AND TUBES DIVISION © CLEVELAND 8&, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 
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High Speed Strain Recorder is Simple to Operate 


Both static and rapidly changing SR-4 strain gage meas- 
urements of strain, forces, fluid pressures, displacements, 
vibrations and acceleration are reproduced by this record 
ing instrument on a strip chart with rectangular coordi- 
nates. The components of this direct writing, inkless, 
vacuum tube voltmeter include: an a-c powered strain gag 
amplifier of the conventional ae td carrier type whose 
bridge is excited at 2,500 cycles per second by a built-in 
oscillator; a D’Arsonval moving coil recording galvano- 
meter in which a current of 10 milliamperes produces a 
writing arm torque of 200,000 dyne cms and 1 cm deflec 
tion; and a paper drive mechanism. Sensitivity is such 
that if the resistance of one arm of the bridge changes by 
one part in 10,000, the deflection of the writing arm will 
be one centimeter 

In the amplifier the bridge output, which is proportional 
to the degree of unbalance, is amplified at 2,500 cycles and 
then rectified by a phase-sensitive detector circuit. The 
resulting d-c is applied to a driver amplifier that operates 
the recorder. The input impedance of the carrier amplifier 
is about 2,000 ohms, and a 100 microvolt, 2,500 cycle 
signal applied to the input will produce a deflection of 1 cm 
at the recorder, or 30 v if the entire system is terminated in 
its proper load. Response time for square wave input is 
approximately 0.007 second. 

At recording levels of 10 mm peak-to-peak the fre- 
quency response is flat from zero to more than 40 cycles 
per second and is still 90 percent at- 70 cycles. This is 
with the galvanometer system critically damped. The 
amplifier will deliver up to 25 ma in either direction into 
a 3,000 ohm load and may be used separately in a variety 
of applications. 

Controls are provided for adjusting both the resistive and 
capacitive balance of the bridge. The carrier amplifier 


Circle No. 13 on 


which follows the bridge includes both a attenuator and 
a smooth gain control for setting overall sensitivity. This 
sensitivity can be checked at any time by depressing a push 
button which introduces fixed unbalance in the bridge 
network. The writing arm has a heated stylus which wipes 
across heat-sensitive record paper as it is pulled over a sharp 
straight edge by the paper drive mechanism, thus — 
ing a black line on a white background. Standard paper 
speed is 25 mm per sec but two speed adaptors and slow 
speed motors are available for 
speeds up to 25 mm per sex 


various combinations of 


Baldwin Locomot ’ biladelphia 42, Pa 
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Switch Controls Shaft 


This switch is intended to help in control design prob 
lems where the rotation of shafts and their power actua- 
tion cannot be controlled in an easy manner. Although 
this unit is constructed -principally of plexiglass, the pro 
tective case, drive shaft and fill screws are of stainless 
precision ball bearings support the moving 
When rotated, a plexiglass disk which is mounted 
on the drive shaft and partially immersed in a hydraulic 
fluid, transfers energy to a second disk on which is mounted 
an Alnico magnet. The magnet, in turn, energizes special 
mercury switches located outside the hydraulic housing but 
inside the mounting cases , 

There are a number of a »plications. One is the preven- 
tion of the opening of doors of washing machines or 
centrifuges while the spinner is rotating. Another is the 
indication of stalled idler pulleys on remote conveyors. A 
third is actuation of electric counters. A fourth is the inter- 
locking of motor starters against back spin on turbines 


steel Three 


parts 


Rotation and Actuation 
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NEED MORE DATA... 

..on New Components, Materials, and Parts? R ‘ A TE 
..on Products Appearing in the Advertising Pages? 
WANT COPIES OF... see nly [ fF 


.. the latest catalogs and manufacturers’ bulletins? 


Every month Product Engineer- 
ing describes in detail the most 
significant NEW developments in 
parts, materials, components, and - ——<—— Soe Oe -——eo oo ee ee ee 
products . . . and lists scores of PRODUCT ENGINEERING: Met good after 5/1/51 
NEW catalogs and bulletins avail- 
able from manufacturers. To 
obtain additional information on 
these new products and to get 
copies of any manufacturer's bul- 
letin of interest to you, use the 
postcards on these pages. 


Please send me more information on the New Parts and copies of the 
New Bulletins identified by numbers circled below: 

12345 67 8 8 10 11 12 13 14 15 16 17 18 19 20 | 
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 G8 39 40 
41 42 43 44 45 46 47 48 49 SO 51 S2 S53 S4 SS S6 57 58 S9 60 
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81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99100 
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USE THIS CARD 








* For further information on 
products described in the 
New Components, Materials, 
and Parts Department, circle 
the postcard number. 




















* For additional information ;-~— 
on products advertised in 
this issue, fill in numbers of 
the pages on which the prod- 
ucts are advertised in spaces 
provided on postcards. Use 
advertisers initial if more 
than one advertisement ap- 
pears on a page. Write in 
name if pages are unnum- 
bered. 


Post, 
will be Patd 


McGraw-Hill if Mailed in the 
Pub. Co. United Stetes 





BUSINESS REPLY CARD 


First Class Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 











Readers’ Service Department 
PRODUCT ENGINEERING 

330 West 42nd Street 

New York 18, N. Y. 


* For copies of any manu- 
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on page 198, and following, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
circle postcard number. | 
| 








NEW CATALOGS AND BULLETINS 


NEW PARTS, MATERIALS, AND COMPONENTS 


PRODUCTS APPEARING IN THE ADVERTISING PAGES 


Getting ALL the informa- 
tion about ALL of the signif- 
icant new developments in 
the design field every month 
is a tough .. . and time con- 

me suming ... job. To save you 
~] time, the editors of Product 


a.» N Engineering screen hun- 
Y dreds of new products each 
“vy month, select the outstand- 
ing ones, and check the 


manufacturer of each for 


BUSINESS REPLY CARD | additional information on 


construction, operation, and 
First Class Fermit No. 64, (Sec. 349, P. L. & R) New York, N. Y. | alg P F 
| applications prior to describ- 


| ing them on the editorial 
g 
pages. They scan scores of 
PRODUCT ENGINEERING | new catalogs and bulletins, 
330 West 42nd Street | present summaries only of 
| the ones they know will be 
New York 18, N. Y. | of interest. 
| Theresultis time saved... 
_| for you. All you have to do 
PRODUCT ENGINEERING: : versa | 9@t further information 
ot gooa atier o/ : - . 
Please send me more information on the New Parts and copies of the | is to fill in the easy to use 
New Bulletins identified by numbers circled below: | postcards on these pages. 
| ° ° ’ 
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Compact Precision Switches Provide Specific Motions 





bot , 
Type designation MXR 70 MXR 


20 MXR | 40 MXR 
Contact separation 
inches—nominal 
Operating force ° 
range—ounces 6-10 9-13 14-20 20-28 
Release force 4 4 4 4 
range—ounces “ 7 min. min. min min. 
Movement differential 0.003 0.005 0.007 0.010 
range—inches ae max max. max. max. 
Pre-travel— in. max. _ 0.040 0.040 0.040 0.040 

} Over-travel— in. min. 0.219 0.219 0.219 0.219 


0.010 0.020 0.040 0.070 








WHERE THE CHARACTERISTICS of the associated mechan- 
ical system require negligible friction on the switch actuator 
and considerable over travel capacity, these features are pro- 
vided in a snap-acting precision switch having a free-turning, 
stainless steel roller mounted in the top of the plunger. The 


plunger includes a spring return type overtravel mechanism 
capable of absorbing up to 7/32 in. of movement beyond the 
actuating point. A threaded bushing provides for single hole 
mounting and allows the roller plunger to be set in the desired 
position in relation to the operating cam or dog. 





70MB 


40MB 


Type designation 20MB 


Contact separation 
inches—nominal 
Operating force 
range—ounces 
Release force | 
range—ounces l 
Movement differential 
range—inches 0 
Pre-travel— in. max. 


0.020 0.040 0.070 


23441 44—6% ‘|¥ 64-10 


-2% 1% min. 11% min 1% min. 


0.020 max 
0.070 


0.015 max 
0.070 


0025—0 005, 0.010 max 
0.050 0.070 


Over-travel— in. min. 





0.020 0.020 0.020 0.020 





ELECTRIC CIRCUITS that are to be controlled with very little 
force and large differential motion can be provided with a snap 
acting precision switch, which is a redesign of another model. 
In this new model the actuating pin is farther from the fixed 
end of the switch blade. This reduces the force required to 


Unimax Switch 


actuate the switch and proportionally increases the movement 
differential. Both this and the roller plunger switch are avail 
able in four terminal styles: solder lug terminals, screw termi 
nals, screw terminals with ears, and the new front facing screw 
terminals with cup washers. 


Div., W. L. Maxson Corp., 460 W. 34th St., New York 1, N. Y 
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Polariscope Suits Factory As Well As Laboratory 


Production lines as well as laboratories can be equipped 
with a high intensity polariscope that shows the relative 
magnitude and location of strains in glass and plastics 
These strain patterns, which appear in brilliant tones of 
blue and yellow, are obtained through the choice of a 
properly illuminated light source, ground retardation and 
filter plates. Since the ground flat filter plates minimize 
filter Sutortion, the polariscope can be iia a micro- 
scope. Filters are preset for optimum color brilliance 

large clear view field is obtained through the 1} in. 
dia top eye filter and the 24 in. dia bottom filter. The 
distance between filter frames is 34 in. and the overall 
height is 8 in. The solid brass frame of universal design 
allows vertical use on the production line or horizontal use 
with the flat portion of the frame for immersion cells 


West Shore Laboratories, Box 117, Marblehead, Ma 
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chances are youll find ©/p 


Wherever mechanisms move, from tractors to fly- 
ing boxcars, you'll find C/R Oil Seals. They are 
specified on so many products because they have 
been found to give more dependable service and 
to stand up longer. In fact, more motor vehicles, 
farm implements, road machinery and industrial 
machines are equipped with C/R Oil Seals than 
with any other shaft-type sealing device. 

The reason for such universal acceptance is two- 
fold: unparalleled experience and absolute product 
reliability. For 30 years Chicago Rawhide engi- 
neers have pioneered to find the “Perfect” answer 


ENGINEERS: We will be pleased to send 
you engineering data on “Perfect” Oil 
Seals on receipt of your written request. 





SIPVIS SIRVENE 


to fluid retention and mechanism protection prob- 
lems. They have helped establish and maintain the 
highest standards of quality and performance. To- 
day, 15 standard types and 1800 sizes are available 
—and special seals will be developed for particular 
applications. 


When you specify C /R Oil Seals for your appli- 
cation, you know you are getting the world’s finest 
shaft-type sealing device. 

Chicago Rawhide engineering service is always available 
for the solution of your particular sealing problems. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1299Elston Avenve OIL SEAL DIVISION Chicago 22, illinois 






/ 





Mechanical Leather Products 
Boots, diaphragms, packings and 
other products give dependable service 
under difficult operating conditions 


The Scientific Compounded Elastomer 
Custom-engineered and custom- 
built for critical service in aircraft, 
automotive and other mechanisms. 


Oit Seale 
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Portable Drawing Board 


Fits Into a Briefcase 


As easy to carry as a newspaper is a portable drawing 
board which, it is said, will prove itself useful to anyone, 
at a desk, in a plant, or in the field, who requires a drawing, 
sketch, plan or design at a moment's notice 

Molded from transparent plastic, the board weighs less 
than 8 oz. Four corner clamps for attaching 84 by 11 in. 
paper are recessed into the plastic so that the surface is un- 
disturbed. Two retractable metal straight edges, one ver- 
tical, the other horizontal, make a T-square unnecessary. 
Triangles can be stored on the caietile of the drawing 
board where they are clasped in place by tension clamps. 
Rubber feet equip the board for desk work 


A. Patrick ¢ 9 Grove St., Westwood, N. J. 
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Transceiver Aids in National Emergency 


A compact, two way VHF voice communications system 
to operate on the newly designated 122.8 mc “private 
flyers” universal communications frequency can be furnished 
to fixed base operators located at airports not now equipped 
with tower facilities. Included in its components are a 
crystal-controlled, single-channel, VHF transmitter, VHF 
tuneable receiver, speaker, microphone, a-c power supply, 
antenna, and 60 ft antenna cable. The transmitter, re’ iver, 
power supply and speaker are combined in a single unit. 

Anyone who is licensed to operate a transmitter in an 
airplane is qualified to operate this instrument on the 
ground. The controls consist of an on-off switch, a receiver 
tuning knob, a receiver volume control, and a transmit- 
receive button on the microphone. Flipping the on-off 
switch to “on” energizes both transmitter and receiver and 
lights an indicator lamp on the front panel. The operator 
tunes the receiver to the desired frequency and adjusts the 
volume to the desired level for reception of plane-to-ground 
communication or presses the microphone button and talks 
for ground-to plane transmission. 

The transmitter operates on a nominal frequency of 122.8 
mc. The receiver is tuneable over the 108-127 mc fre 
quency range and incorporates a calibration button that 
permits the operator to aurally calibrate the receiver at the 


122.8 mc frequency. Stable to 0.01 megacycles, the receiver 
also incorporates automatic volume control and an auto 
matic noice limiter. The antenna, used for both transmis 
sion and reception, is of a vertical radiator type 


Lear Inc., 110 lonia Ave., N.W Grand Rapid 
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PLASTIC COATING, which adheres to 
highly polished stainless steel, permits 
dulling of reflecting surfaces. It can 
be prepared in all colors for either a 
semi-gloss or gloss finish. United 
Lacquer Mfg. Corp., 1001 W. Eliza- 
beth Ave., Linden, N. J 

Circle No. 19 on Reader Service Card 


TANK sTuD is made self sealing by 
pipe threading one end of a standard 
screw thread which is provided with a 
hollow head for a hex wrench. By 
simplifying design, it reduces manu 
factuting costs. Donear Products Co., 
1525 Huffman Blvd., Rockford, Ill 
Circle No. 20 on Reader Service Card 


SWITCHBOARD METERS have been im 
proved by a design change in the cover 
and dial that provides readability from 
steep angles and causes no objection 
able shadows on the scale. Westing 
house Electric Corp., Box 2099, Pitts 
burgh 20, Pa 
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Control Maintains 


Lateral Position of 
Moving Web of Material 


The purpose of this electronic side register control is to 
automatically and accurately maintain the lateral position 
of a moving web of material on slitting, rewinding and 
other processing machines. By so doing it is said to increase 
production by stepping up machine speeds and to minimize 
waste, decrease costs and provide a more uniform product. 

The side register control responds to a signal from a 
printed line on paper, plastic, or cloth of yy in. minimum 
width, but ignores all signals from printing adjacent to the 
guide line on the trailing edge of the scanning sweep. It 
also follows broken lines of the same width, and will not 
change web position if the web breaks. Instantaneous re- 
sponse is provided for errors as small as 0.001 in. or less. 

The two major components that make up the new side 
register control, are a rotary lens web scanner and a thy- 
ratron control panel. The scanner features a tilting mount- 
ing bracket with adjustable stops to allow operation on 
either diffused or specular scanning. The Teeaion of 
scanning can be selected by a panel-mounted switch, and 
the red-and blue-sensitive phototubes, provided with the 
equipment, will handle most color contrasts. The thyratron 
control panel feeds power to the correction motor so that 
correction is proportional to the amount of error detected 


by the web scanner. The thyratren control ee offers 


compact construction, easy accessibility, and simplified 
wiring and is capable of handling motors up to % horse- 
wer. 

The d-c shunt motor used in the control circuit is designed 
for one-half wave rectified currents. Rated at 4 hp con- 
tinuous duty and 1725 rpm, this motor will produce 3 to 4 
times rated running torque when stalled and 6 to 7 times 
on reversals from high speed. In normal operation the 
average power supplied to the motor is low, but there is 
capacity for high peak power for rapid acceleration. 

Actuation of limit switch opens the circuit to the power 
tube driving the mechanism in that direction and stops the 
motor. However, the control circuit retains sufficient power 
to back the mechanism out of the limit switch position 


General Electric ¢ 1 River Road, Schenectady 5, N. Y 


THYRATRON CONTROL PANEL feeds power to the correc- 
tion motor so that correction is proportional to the amount of 
error detected by the web scanner 





Fused 
switch 


Control 


Scanner La panel 


Control station 


motion Edge or 


Limit ee 

switch ~ Sk 

0-C correcting 
motor 


light spot 


Detail of Scan 











SIDE REGISTER CONTROL consists of a rotary lens web scan- 
ner, a thyratron control panel and the auxilliary limit switches, 
correcting motor, and control station. 
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TERMINAL NETWORK PLUG-IN UNIT, 
54 in. long, for housing wave filters 
and wave shaping circuits can be added 
to or removed from an experimental 
set-up for comparison purposes. Any 
number may be combined in tandem 
arrangements. Berkshire Lab., 510 Lex 
ington Rd., Concord, Mass 

Circle No. 23 on Reader Service Card 


VOLTAGE TAP to permit measurement 
across a load without “breaking in 
on line consists of a thin plate which 


slips over prongs of Edison plugs and 
provides 2 tip jacks that receive phone 
tips. Voltage is checked with a volt 
meter with phone tip leads. Industrial 
Devices, Inc., Edgewater, N. J. 

Circle No. 24 on Reader Service Card 


ROTARY ACTUATOR has a duty cycle of 
full load for 1 sec clockwise off 1 sec, 
full load for 1 sec counterclockwise. 
Wound in silicon and made of other 
high temperature materials, the unit is 
rated at 1} hp at 9,000 rpm continu 


ous duty. Electrical Engineering and 
Mfg. Corp., Los Angeles, Calif. 
Circle No. 25 on Reader Service Card 


NEOPREME RUBBER COMPOUND for 
aircraft use withstands concentrations 
of 0.003 percent of ozone for a six 
hour period from —87 F to +-240 F. 
It is resistant to petroleum products, 
weathering, flexing and metal to rubber 
wear. Stalwart Rubber Co., 166 North- 
field Rd., Bedford, Ohio. 
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Helpful hint to piping specifiers 
eee check your CRANE Catalog first 


Writing specs for this Fuel Oil Pumping and Heating Unit becomes 
greatly simplified when you reach for your Crane Catalog. In it 
you'll find the world’s broadest line of valves, fittings, pipe, and 
accessories—all arranged for quick selection. 

You get complete information about every item . . . all dimen- 
sions, tabulated pressure and temperature ratings, services for 
which each valve or fitting is best suited. In addition, there's a 
wealth of general engineering data to assist in solving problems 
that arise in designing piping systems. 

And not to be overlooked —especially today—is the added value 
Crane equipment gives your finished product. Machinery buyers 
know from experience that dependable Crane Quality stands for 
the best in piping materials. 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 


e FOR EVERY DESIGN... EVERY FLUID HANDLING 
PROBLEM... CRANE HAS THE PIPING EQUIPMENT YOU NEED 


CHECK, 
VALVES 


FOR OIL OR OIL VAPOR 
services at temperatures up to 
1000°F., and for most corrosive 
and unrefined oils regardless 
of temperature, Crane recom- 
mends No. 3607X 600-Pound 
Small Steel Wedge Gate Valves. 
Exelloy to Exelloy trim. Bolted 
bonnet. O. S. & Y. Screwed 
ends. Sizes: Y2 to 2-in. See yous 
No. 49 Crane Catalog, p. 224. 


Fuel Oil Pumping and Heating Unit 
by National Airoil Burner Co., Inc., 
Phil+delphia, Pa. 


SCREWED 
FITTINGS 


EVERYTHING FOR 
EVERY PIPING SYSTEM 


VALVES « FITTINGS + PIPE « PLUMBING AND HEATING 
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Variable Area Manometer 


Utilizes Magnetic 


Coupling 


For differential pressure application there is a through 
flow manometer of the variable area type which measures a 
by-passed portion of the mainline flow, and converts it into 
proportional air pressure for transmission to receiver 
instruments. In place of mercury or a diaphragm, it utilizes 
a magnetic linkage whereby a permanently magnetized float 
actuates the indicator pointer and the pneumatic transmitter 

From the main line fluid enters the manometer float 
chamber through the range tube, a screwed fitting which 
permits change of range in standard increments. In the 
float chamber the fluid exerts force on disk face of the 
manometer float. Under this force, the float, which has no 
mechanical linkage or attachments and requires no bearing 
or seals, moves upwards permitting the fluid to flow pass 
the perimeter of the float, up through tube and back into 
the main line. The greater the fluid pressure, the higher 
the float will rise in order to permit a larger area of escape 
around the perimeter of the float disk 

The stem of the float contains Alnico magnets. As the 
float moves up or down, it is followed without drag or 
hysteresis by Alnico magnets which are outside the float 
chamber and are part of the indicator and transmitter 
mechanism, This system of magnetic linkage requires no 
lubrication or maintenance and furnishes permanent align- 
ment. The parallax-free indicator scale is an integral part 
of the unit 

The manometer float position is carried to a pneumatic 
transmitter which provides a variable output air pressure 
of 3 to 15 psi corresponding to the float position, and 
this signal may be recorded by 1 or more pressure receivers. 

The mechanism is enclosed in a weatherproof case which 
has a center point tightening knob to distribute pressure 
evenly around the edges. A bottom swivel holds the cover 
out of the way to facilitate maintenance. The float cham- 
ber, the float and the range tube are made of stainless 
steel 

Total flow range is from 50 in. to 1400 in. of water 
and maximum operating temperature is 350 F. The mar.o- 
meter can handle liquids, vapors and gases within reasonable 
limits of viscosity or solids content. Overall dimensions 
are 1634 in. high by 9} in. wide by 7§ in. deep 

Fischer & Porter Co., Hatboro, Pa. 
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MINIATURE MOTOR, reversible and NAMEPLATE made of 0.003 thick alu OPTICALLY FLAT PLATES of AI- 


enclosed, operate from a 3 phase 200 
v, 400 cycle source and is rated at 1/50 
hp, 0.25 amp, 10,000 rpm It weighs 
10 oz and is 1} in. in dia by 1% in 
long. Eastern Air Devices Inc., 585 
Dean St., Brooklyn 17, N. Y 
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minum foil anodized and dyed is self 
adhesive. Process gives characters per 
manent clarity and legibility by mak 
ing them a part of the aluminum foil. 
C & H Supply Co., Metal-Cal Div.. 
Boeing Field, Seattle, Wash. 
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SiMag ceramics can be custom made 
in sizes up to 9 in. dia. Hard and 
rigid, they are resistant to heat shock, 
usable at elevated temperatures and re- 
sistant to alkalies and acids. American 
Lava Corp., Chattanooga, Tenn 
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DIE CASTING 


carries the load better 
...and at less cost 


Each time a new product is slated for pro- 
duction, there arises the weighty question of 
what manufacturing procedure will prove most 
advantageous. That's when die casting merits 
careful consideration. For the outstanding effi- 
ciency and economy inherei.t in the die casting 
process means quality at minimum cost. 


Here's a case in point: The new Lewyt Mod- 
el 55 vacuum cleaner. Not only are its attach- 
ments die cast, but also the revolutionary new 
“caddie” which carries them. On the top of the 
caddie, are holders for four cleaning tools; on 
the bottom, holes for assembling the caddie to 
the dolly, and a clean-cut lip around the periph- 
ery to insure perfect contour fit. All these details 
are produced simultaneously, as the die closes 
— producing a light, strong unit which typifies 
the time-saving, step-saving and money-saving 
properties of die casting. 


If you use metal parts in appreciable quan- 
tities, it's a safe bet die casting will “take a load 
off your mind” by helping you make a clean 
sweep of production problems. So why not fol- 
low the example of Lewyt, and consult with us? 
We feel confident we can show you the way to 
lower unit costs, improved products, increased 
output. 


MT. VERNON 


DIE CASTING CORP. 


CCIE a A 


The Lewyt Model 55 wa#awarded 
the 1950 Merit Award of the Amer 
can Society of Industrial Engineers 
the best vacuum clear 
1 anywhere in beauty 


} design and utility 


Propuct Encineertnc — Marcu, 1951 





COMPONENTS 


-MATERIALS AND 


PARTS continued 





Controller Holds Temperature Within 2 Percent 


To meet requirements of electrically 
heated industrial equipment users for 
accurate, automatic control of tempera- 
tures, an electronic heat control is of- 
fered which has the ability to operate 
with a narrow proportional band that 
is equal to 2 percent in many cases. It 
is this feature that makes it possible 
to vary the load over a large range 
without causing temperature to deviate 
appreciably from the set point. A dial 
type lamp, flushed mounted on the 
instrument case, indicates the “On- 
time” period of the heating load. 

Operation depends on the use of 
timed impulses of current to heating 
elements combined with an electronic 
circuit which detects and corrects for 
deviation in temperature. A Wheat- 
stone bridge circuit is set up between 
one sidewire in the pyrometer and 
another in the controller. Unbalance 
in this slidewire circuit caused by 
change in temperature is interpreted 
into corrective action by regulating the 
time period for feeding power to thc 
heating elements 

A number of advantages are claimed 
for this instrument. First, the tem- 
perature is restored to the set point 
without overshoot. Second, since no 
current is wasted through rheostat or 
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Pyrometer 
or any standord measur- 
ing instrument equipped 
with 100 ohms aontro! 
slide wire 











Leo 
Contactor 











transformer control instruments, all the 
power is used for heating. Third, 
specially characterized valves are not 
needed. 

The controller comes in two models 
One incorporates a snap acting preci- 
sion switch and is load rated 10 amp 
at 115 v. The other includes a mer- 
cury switch relay and is load rated 30 
amp at 115 v. Both are housed in a 
semi-dust tight base with a hinged cast 
aluminum cover gasketed and equip- 
ped with a lock handle. They are sutt- 
able for flush or surface mounting and 
are finished in black wrinkle enamel 


Automatic Temperature Control, Inc 


5200 Pulaski Ave., Philadelphia 44, Pa 











Shaft Supports Are Fed Lubricant Automatically 


Featured in a line of self-aligning, 
precision ball bearing pillow blocks 
and flanged cartridges recently an- 
nounced is a labyrinth seal that auto- 
matically supplies the correct amount 
of lubricant. Since excess grease is 
permitted to escape under pressure, 
the lubricant is sealed in, and dirt 
and dust are sealed out. The seal, it 
is said, acts like a safety valve, but 
it is so constructed that there is no 
danger of the seal blowing out 

The chrome alloy ball bearing used 
in these supports has a spherically 
ground outside diameter to permit the 
bearing to align itself in the one- 
piece, precision machined, cast iron 
housing. This is believed to make 
for accurate shaft alignment and quick 


mounting. Both the pillow blocks and 
the flanged cartridges come in shaft 
dia from 4 in. to 1} in. Bear 
ings are mounted on the shaft with a 


Circle No. 32 on Reader Service Card 


a 


slip fit. The inner race is locked to 
the shaft with two cup point socket 
head set screws spaced 120 deg apart. 
Gear Work 


Boston 


Ouincy, Mass. 


CONTINUED ON PAGE 





) 
Propuct 


182 


Marcu, 195] 


ENGINEERING 





Thirty-two years ago, one of the weakest points in many 
machines was the vital connecting link between driving and driven units. 
This isn’t true today. 

Now, wherever you see power at work — in factories, in oil fields, in 
construction camps, in the logging country, in boats—the transmission of 
power to start the work cycle is merely a matter of touch... and GO. 

And chances are, the sensitive but tough power transmission mech- 
anism was manufactured by the Twin Disc Clutch Company — the world’s 
largest supplier of industrial clutches. 

In its 32 years, too, Twin Disc has pioneered in hydraulic power 
transmission — today offers the nation’s most complete line of hydraulic 
torque converters and hydraulic couplings 
for industrial application. 

So, whatever your problem in “touch 


and GO” power transmission may be, let 


\ 

Twin Disc Engineers submit a recom- e ( 

mendation. Their experience and the fa- | wet r | pisc 
\ . 


— a 


a 


cilities behind them are unexcelled in the CLUTCHES AND/HYDRAULIC DRIVES 
industrial power transmission field. X 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
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COMPONENTS—MATERIALS 


AND PARTS continued 





Governor Regulates Speed 


Accurate control of speed over a broad operating range 
is claimed for a variable speed, centrifugal type, mechani- 
cal governor which can be used on industrial engines of all 
types. This close regulation is provided by a spring system 
which has a wide adjustment latitude and whose design 
does away with the necessity of using exact pulley sizes to 
insure accurate performance. Combining resisting forces 
in direct opposition to thrust reduces internal friction 
A secondary spring permits removal of control from the 
governor at low idling speed with small force. 

The housing and base are made of fine grain cast iron. 
There are ball and roller bearings on the main shaft, needle 
bearings on weight pivots at heavily loaded ends, and 
anti-friction bearings at other points. All thrust surfaces 
are hardened and ground. The actuating lever gives 
freedom from surging. Daily oiling is unnecessary. Oil 
seals prevent leakage. Although made primarily for belt 
drive, the governor can be adapted for gear drive 


Closely Regardless of Load 


90 





Horsepower 
curve 


8 


Horsepower 
> 
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GOVERNOR PERFORMANCE at various speeds is for a well 
known industrial engine. The intersections of the upright lines 
with the horsepower curve indicate, for each adjustment, the 
governor cut-off speed for full load, and the intersections of the 
base line and the upright lines show the engine speeds at no 
load. In each case the difference between cut-off at full load and 
the no-load speed is only about one hundred rpm. 


Hoof Products « 3 S. Laramie Ave 


Chicago 38, Ill 
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Filter Isolates Spectral Bands in Near Infrared 


All ultraviolet and visible radiation is excluded and 2 
bands in the near infrared, one between 1.0 and 3.3 mi- 
crons and another between 3.4 and 5.8 microns, are trans- 
mitted by a non-polarized plastic film filter, which is stocked 


as 2 in. squares and 2 in. dia disks. Peak transmissions 
approach 70 percent. In continuous use the filter with- 
stands temperatures up to 250 F; for short periods, it may 
be used at higher temperatures. 

There are special forms of the filter that transmit only 
one of the two pass bands and absorb the other. If only 
the shorter waveband is desired, the film is laminated be- 
tween plates of water white glass to form a filter substan- 
tially opaque for wavelengths longer than 2.8 microns. If 
the longer waveband is needed, the film is coated with a 


scattering mixture that results in a low transmission to 
wavelengths up to 3.5 microns but gives a pass-band 
between 3.5 and 5.5 microns. 

For insolating the wavelength region 1.0 to 3 microns, 
the filter can be used in combination with a polarizer that 
comes in glass laminated or plastic laminated sheets 
Transmission for a single polarizer is 38 percent. It is 
resistant to ultraviolet radiation and to weathering tests 
For temperatures up to 200 F, it can be used intermittently 

The filters are useful in spectrophotometry, in chemical 
and biological research, in infrared photography, and in 
instruments possessing lead sulfide photocells, thermo- 
couples, bolometers, and similar devices 


Polaroid Corp., Cambridge 39, Ma 


Circle No. 34 on Reader Service Card 





CONTINUED ON PAGE 184 


Propuct ENGINEERING — Marcu, 1951 





MAXITORQ 


Keeps 
Good 
Company 


...in the 
PACKAGING FIELD 


The MAXITORQ floating disc CLUTCH takes care of power transmission in this Model FF 
packaging machine, used in freezer plants to overwrap frozen food packages. 


The Package Machinery Company, Springfield, Mass., one of the largest manufacturers of pack- 
aging machinery in the world, builds approximately 100 different models of machines. Their 
engineers say, “We have been so well satisfied with the Maxitorg Clutch that we have adopted 
it as standard on practically all machines we build that require a clutch type of drive.” 


This specific Maxitorg is the NO. 23, single dry type, 1 H.P. at 100 r.p.m., 4-1/32” long, 3-15 /16” 
dia. There are 8 standard capacities, 14 to 15 H.P. single or double, wet or dry. Separator springs 
keep discs “floating” in neutral... prevent drag, abrasion, heating. Assembly, adjustment, take- 
apart are manual...no tools required. Disengagement is instant and complete. 


Within its capacity, the Maxitorg Clutch serves many applications for machine tools, industrial 
products, mowers, textile, printing, mining, lumbering, packaging and a host of other machines. 
Ask for our engineering recommendations... join “Maxitorq’s good companies.” 


Send for Catalog No. PE3 











THE CARLYLE JOHNSON MACHINE COMPANY 
MANCHESTER + CONNECTICUT : 


Propuct ENGINEERING — Marcu, 1951 








COMPONENT 


S-- M 


ATERIALS AND 


PARTS continued 





Valve Sprays Lubricant on Open Bearing Surfaces 


The problem of spreading and main- 
taining an adequate lubricating film on 
slide surfaces and open gearing is 
believed to have been solved by a valve 
that sprays grease or oil through a 
nozzle onto any desired area, in any 
desired amount, and at any desired in 
terval. The spray valve can be added 
at any point in the company’s lubri- 
cation system where compressed air is 
available, or a complete system consist 
ing entirely of spray valves served by 
either a manual or an automatic pump 
ing unit can be set up. 

Compressed air from the supply line 
is directed through the spray valve, 
which meters air to the delivery nozzle 
just as lubricant is metered, for the 
lubricant valve also turns on and shuts 
off air. Thus, the quantity of air used 
is limited to the amount needed to 
spray each delivery of oil or grease 
without exhausting or reducing pres 


sure. The positive cut off of lubricant 
by the valve after each delivery does 
away with bleeding from the nozzle 
Through the use of a properly selected 
supply line size for the lubricant from 
the pumping unit to the various spray 
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valves in a system, a progressive spray- 

ing operation can be obtained which 

will not exhaust even a limited air sup- 

ply. 

3251 East 80th St., 
Cleveland, Obio 


; 
Farval Corp 





Multi-Purpose Drafting Tool Speeds Work 


A parallel rule, a bevel rule, a depth 


gage and a slide rule have been in- 
corporated in a single tool to speed 
sketching, detailing, and layout work 
and to save handling extra equipment 
It is constructed of aluminum alloy and 
has an alumite finish. Among its fea- 
tures are beveled ruling edges, step 
design for ease of handling, and an 
adjustable joint for parallel alignment 


When 


in. by 


closed, its dimensions are 5 


1? in. by 4 in. It weighs 1 


Included is a pocket case 


ro 
3 


ounces 


Dall, Inc 
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HIGH SPEED 
roRS with ratings from 
kva complete a line which ranges up to 
1,250 kva. The new group comprises 
i types, 3 of which are 60 cycle ma 
chines and the fourth of which is a 
100 cycle unit. General Electric Co., 1 
River Road, Schenectady 5, N. ¥ 
Circle No. 


SYNCHRONOUS GENERA 


1.975 to 50 


37 on Reader Service Card 


ELECTRICAL HOOKUP UNIT consists of 
1 to 4 magnetic circuit breakers in com- 


bination with 1 or 2 receptacles en 
closed in a corrosion proof steel hous 
ing. Any rating up to 50 amp makes 
it suitable for portable tools. Heine 
mann Electric Co., Trenton, N. J. 
Circle No. 38 on Reader Service Card 


FACE MOUNTINGS, NEMA type C, for 
the 42, 56 and 66 fractional horse 
power frame series have a built-in 
conduit box for making connections 
with 9-lead, dual voltage motors. Con- 


duit opening comes with j in. hole 
or 4 in. pipe tap. Electro Machines 
Inc., Cedarburg, Wis. 
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PULSE TRANSFORMER for low power 
applications has moisture proof coils in 
a molded mica filled thermosetting 
plastic case. Engineering Research As- 
sociates, Inc., 1902 W. Minnehaha 
Ave., St. Paul, Minn. 
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Inch-Pouwnds 


IN INSERT 


TORQUE 


~ 


FIBER INSERT 


Mel, g° 


~ 
— 


Elastic Stop Nuts with the fiber locking insert assure 
sotisfactory locking torque characteristics for normal 
reusability requirements. 


New nylon locking inserts, now available for any 
standard type or size of Elastic Stop Nut, will pro- 
vide more than 200 re-use cycles. 


How do you measure Reusability ? 


RE THA? FA AAK 


For assemblies that must be locked in place, Elastic 
Stop Nuts with fiber locking inserts guarantee a per- 
manently secure grip—plus ample reusability to cover 
most normal maintenance requirements. 

For assemblies that must be disassembled and re- 
assembled five, eight, ten, or more times during normal 
use, fiber insert Elastic Stop Nuts make the ideal self- 
locking fastener. 

When an Elastic Stop Nut is run on a bolt, the Red 
Elastic Collar hugs the bolt—actually makes a skin- 
tight fit against the entire contact length of the threads 

and this controlled torque firmly resists vibration or 
shock. When the Elastic Stop Nut is removed 
from the bolt, the natural resiliency of the Red 


Now, for assemblies that require constant adjustment 
or frequentalisassembly for checking and maintenance, 
ESNA*offers all standard types and sizes of Elasti 
Stop Nats with the new nylon locking inserts. 
Reusable up to 200 times with remarkably constant 
torque characteristics, these new Elastic Stop Nuts 
offer the one-piece construction, the shock resistance, 
and the moisture-seal features that many manufacturers 
now depend upon in the standard Elastic Stop Nuts. 
One of these Elastic Stop Nuts is probably the solu 
tion to your most troublesome fastener problem. It will 
pay you to look into the self-locking performance of 
Elastic Stop Nuts. For information, write for 
a new, free booklet. Elastic Stop Nut Cor- 


ESNA 


TRADE MARK 


Elastic Collar is your guarantee of continuing poration of America, 2330 Vauxhall Road, 


torque when the nut is reapplied Union, New Jersey. 


ELASTIC STOP NUTS 
AB ANCHOR SPLINE g CLINCH co fans nYLON 


TYPES TMMEBIATELY 


HICH 
TEMPERATURE 


eve. 4se@ ANB StEZES AVATLABLE FRO™ STCOC&E 
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SMALL MOTORS 


FOR IMPORTANT JOBS 





MODEL A, , , 1/125 to 1/200 


2-pole, shaded pole induction m 


tion which insures rigid and perm 
alignment of motor shaft...oilless be: 


MODEL C, . .1/250 to 1/500 H. P. 

ole, shaded pole induction motor. 
‘@tures include accurately aligned motor 
sWaft ...oilless bearings. 


MODEL D,.. 1/50 to 1/1po 


i-pole, shaded pole inducgion motor. 
Features include scientificallyfdesigned air 
intake ... dual cooling fans .. 

oilless sleeve bearings. 


These Gengral Industries 
Smooth Poufr motors are 
ideally suit¢d for 

all types of applications 


requiring Jow-torque drives. 


Write for 


information! 


THE GENERAL INDUSTRIES co 
DEPARTMENT D ¢ ELYRIA, OHIO 


continued 


| 
| Controller Makes Possible 
| Automatic Start Up 

| Without Overpeaking 


New Parts and Materials 


For pneumatic transmission systems 
| there is now available a force balance, 
non-indicating controller which com- 
pletes a group of remote control in- 
struments that are said to give fast 
accurate measurement of rapidly chang- 
ing temperatures and pressures, close 
stable process control, and continuous 
process records. Incorporated in the 
controller are the process control re 
sponses of other controllers but they 
are utilized in a different manner. Its 
circuit contains two closed loops in 
series, the first containing fixed pro 
portional response and adjustable rat: 
action; the second containing adjust 
able proportional response and adjust 
able automatic reset. Such an arrange 
ment gives the controller the ability 
to apply corrective action to the valve 


soon enough to prevent process condi- 
tions from overshooting or under 
shooting the set point. It is claimed 
that the circuit in the controller per 
mits four times faster reset rate and 
four times faster rate action than 
other instruments. The composite ef- 
fect of the three responses allows 
start-up and pneumatic setting with no 
overpeaking. The faster response set- 
tings allow the use of rate and reset 
response with stability on processes 
Other features incorporated into this 
controller are the high capacity relay 
air valve which permits fast output 
action in response to process changes 
and makes possible the use of fast 
measuring systems; self-sealing mani- 
fold which makes piping and main 
tenance simple; wide range of can 
trol response adjustments, conveniently 
positioned and clearly marked, which 
make this controller simple to operate ; 
a non-rotating type needle valve used 
on the adjustment dials which assures 
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WRITE FOR PACKINGS BULLETIN 


.-. IT DESCRIBES 


VIM LEATHER PACKINGS — Cups, 
flange, “U", “V’’—flat washers, 
discs and gaskets—for oil, air, water 
or gas pressures--in hydraulic or 
pneumatic equipment, pumps, 
valves, etc. Engineered for exact 
needs. Used for all pressures, and 
temperatures up to 200° F. These 
packings provide positive action, 
smooth service, insure long trouble- 


free life and aid production schedules 


VIX-SYN SYNTHETIC RUBBER 
PACKINGS—supplementing the VIM 
Leather line, permit the centralized 
purchasing of packings for every 
application. The VIX-SYN line in- 
cludes homogeneous and fabricated 
packings, gaskets and adaptors, also 
“O” rings and VIM Leather back-up 


washers designed for use with them. 
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When your problem involves 


ice f 


Cras 
"e's q Hought™ 


Machine designers with hydraulic and pneumatic packing 
problems can tell you why they come to Houghton for 
engineering aid. 

If you already have, you'll know it is not only because 
Houghton packings are reliable to a degree which many 
say is unequalled. It's also the p/us value of Houghton's 
engineering service which you know you can depend on 
at any time. 

We believe we can say with complete assurance that 
there are practically no hydraulic or pneumatic packing 
problems that Houghton research either hasn't solved 
or can help you solve. 

We don’t intend to stop with the many different kinds of 
high quality, uniform packings now available to meet 
practically every condition you may face. New combina- 
tions of leather, rubber, synthetic compositions and im- 
pregnations will be offered to industry as they are developed 
to fit special applications—perhaps one of yours! 

Consult us on any design problem. Write or call E. F. 
Houghton & Co., Philadelphia 33, Pa., for the complete aid 
our engineering staff offers you and your clients 


Ready to give you 


on-the-job service . . 
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Its always 


SPRING TIME 


at 


In fact, we at American-Fort Pitt Spring have been making 


coil springs—all kinds, hot or cold wound—-spring, summer, 


fall and winter, for more than sixty years. 


Over the years our engineers have worked on almost every 
conceivable type of spring problem. In many instances their 
recommendations have helped cut production costs and im- 
prove product performance. In every instance the springs we 
furnish are delivered precisely as specified and in conformity 
with highest standards. 


When you need springs, the No. 1 place to think of is No. 2 
John Street, McKees Rocks, Pa., home of the AMERICAN- 
Fort Pitr Sprinc Division of H. K. Porter Company, Inc. 


AMERICAN-FORT PITT 


SPRINGS 


| 
| 
| 


New Parts and Materials continued 
duplication of response settings with a 
high order of accuracy; built-in ori- 
fice cleaners and air strainers which 
permit on-the-job servicing and give 
protection to the instrument; align 
ment adjustments made with a screw 
driver which make it possible to align 
the instrument for correct controller 


action. 
Rochester 1, N. Y. 


Taylor Instrument ( 
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Rolling Mill Drive Units 
Fit Tight Space Needs 


Taper hardened gearing and pinions 
and a fabricated steel housing are used 
in a combination speed reducer and 
mill pinion stand to reduce mounting 
space requirements. These units are 


| employed to drive small or medium 


size tolling mills. 

Gearing is of the hobbed helical 
type. With a high helix angle that 
gives smooth operating and reduces 
vibration at the higher speeds, this 
type of gearing assures uniform tooth 
loading and wear. Antifriction bear- 
ings are used throughout, and a simple, 
positive splash system of lubrication, 
or a forced feed system if required, 
is provided. Housings are fabricated 
of rolled steel sections which form 
box-type bases. Wide flange I-beams, 
interlocked and welded, provide rigid- 
ity. The four models range from 25 
to 150 horsepower. 


Westinghouse Electric Corp., 306 Fourth Ave., 
Box 1017, Pittsburgh 30, Pa. 
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Shock Isolators Cut Cubage 
In Airborne Equipment 
Mounting 


Meeting requirements for smaller 
isolators to be used with miniaturized 
equipment is a series of shock absorb- 
ers that provide effective shock and 
vibration isolation in small space. 





if grab 
is your 
problem... 


R/M has the friction 
materials to help you! | 


Smoothness in starting and stopping is a major demand in cars, trucks, 
buses, and countless other kinds of equipment. But smoothness of 
brakes and clutches isn’t always easily achieved, especially in these 
days of higher power, faster speed, mounting pressure. To make starts 
and stops consistently smoother, however, R/M is constantly engineering 
in advance of the need. Toward this end, new combinations of friction 
materials . . . woven, molded, semi- metallic, and full-metallic . . . are 
regularly being laboratory-tested and road-tested. 

Other operating problems, too, have been licked by R/M’s ingenuity 
and production know-how. If you have a problem with moisture, extreme 





temperatures, oil immersion, uneven wear, or one of friction materials 
for automatic transmissions ...call in your R/M representative. Or 
write for R/M Engineering Bulletins. In doing so you enlist the aid 
of the world’s largest maker of friction materials... with four great 
plants, four research departments, and four testing laboratories. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 620 Fisher Bidg., Detroit 2, Mic’). 
445 Lake Shore Drive, Chicago 11, lil. 
4651 Pacific Bivd., Los Angeles 11, Calif. 
1071 Union Commerce Bidg., Cleveland 14, Ohio 
Factories: Bridgeport, Conn. Manheim, Pa. Passaic, NJ. No. Charleston, $.C. 
C nut rer f me . rak loc k ¢ Clutch Facings 
Ss « Genes ano « stress ete ee tet lh> dele kn 
Asbestos Textiles +» Powdered Metal Products * Abrasive and Diamohd Wheels + Bowling Balls : 


Propucr ENciveermnc — Marcu, 195) 





és Ma terials 


 oeodut tion 
owers 


Cost 


Adds Strengt th 


\TI 
VITALLY IMPORTANT IN - 


CAL TIMES 


@ LOW COST COLD HEADING 


@ HIGH COST MACHINING 


= 


A- cold headed fastener is made from 
wire, usually the same in diameter as 
the shank, and headed up to the large 
portions. The thread (B in diagram) is 
rolled up from the shank diameter wire 
to the same outside diameter as a cut 
thread. Scrap loss is negligible —a 
vital consideration when national emer- 
gency requires the utmost utilizaticn 
of valuable material. 


In contrast, a machined fastener must 
be made from bar stock equal in size 
to the largest part of the blank. Ma- 
terial cut away by machining down to 
the required shape and dimensions 
represents considerable scrap loss. 


Knife-sharp corners and undercuts 
require second operation machining at 
increased cost— whereas generous 
radii and fillets (A in diagram) de- 
crease cost and add strength. 


Sefer your designs reach the blueprint stage, investigate HOLTITE’S Cold 
Heading Process. It offers a wide range of possibilities in the fabrication of 


fasteners and machine parts at a substantial saving in cost and metal, 


plus 


greater strength, close tolerances, flawless quality and high speed production. 
Send for free folder “Cold Heading Hints’. 


SCREW C 


New Bedford. 
e Mass..USA 


Propuct 


New Parts and Materials continued 
The mountings employ air damping 
to minimize the shock of aircraft 
landing and taxiing and to limit ex- 
cursion so that there is no snubber 
contact, even at resonance. Non-linear, 
metal springs assure substantially con- 
stant resonant frequency throughout 
a two-to-one load range. Load ratings 
of bases using these mountings are 
0.1 to 3.0 lb per mount. 

Units in the series have aluminum 
shells, steel springs and rubber air 
chamber and snubbers. They weigh 3 
oz each. Recommended operating tem- 
peratures are from —65 F to 4-170 F 
They are one in. in diameter and 
1 1/32 in. high under maximum rated 
load. The attachment stud has an axial 
hole } in. deep, tapped with a 6-32 
thread. Two mounting styles are avail- 
able. One model has a base flange 
with two mounting holes on 1 9/64 
in. centers. The other has a base 
flange with four mounting holes on 
1 in. cer Ss 

p., 730 Pleasant St 
Watertown 72, Ma 


Circle No. 43 on Reader Service Card 


Phosphorescent Materials For 
Scintillation Detector Units 


Versatility and efficiency are said 
to be characteristics of two phosphores 
cent materials developed for use in 
scintillation detector units. One is a 
synthetically grown hydrocarbon crys 
tal known as Stilbene, and the other 
is a solid plastic phosphor. 

Stilbene’s properties recommend its 
use as a phosphor for scintillation 
counter work. It is non-volatile and 
is stable with respect to the water 
conter at of the atmosp here. Precisely 
1 phos pl 10rs of up to one in. in 
any dimens sion are readily machined 
from the colorless, optically clear, 
single crysta’ masses of Stilbene. The 
violet light emitted by this phosphor 
has the required intensity to operate 
modern counting equipment with efh- 
ciency, and uniform response to radia- 
tion results from all samples of this 
purified crystal. Furthermore the timc 
constant of Stilbene, which is less than 
10 sec, is believed to be less depend- 
ent upon temperatures than most other 
phosphors 

While most requirements for lumi 
nescent material can be met by phos 
phors which are no greater than one 
in. in any dimension, some applica 
tions high efficiency gamma 
counting, cosmic ray research, and 
fast neutron counting require consid 
erably larger phosphors. The cost of 
crystalline phosphors of the necessary 
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This cold-formed shape is a track section, used to guide the rollers of lift-type garage 
doors. We make it on a rolling machine, using strip steel, and furnish it cut to length. 
The customer gives it further processing, and supplies it as a regular part of his 
garage-door hardware. The sturdy shape proves economical, because it is light in 
weight, and is easy to install. Moreover, it is capable of providing years of trouble- 
free service. 

Track sections for garage doors are but one example from the scores of ways 
in which manufacturers are using Bethlehem Cold-Formed Shapes. These economical 
shapes cover virtually everything from roof-slab supports to pallet racks for ware- 
houses . . . from parts for ornamental railings to frames for house trailers. The list 
of uses is long, and hardly a day goes by but that someone, somewhere, thinks up 
a new, practical application for these versatile shapes. 

Bethlehem Cold-Formed Shapes are made from strip, sheet or plate steel, in all 
gages from 7 to 20, inclusive. They are uniform in thickness, and their surface is 
relatively free from scale. They have an ideal strength-to-weight ratio. 

There’s a good chance that somewhere in your shop a Bethlehem Cold-Formed 
Shape could do the job better, and perhaps more economically, than the material 
you are now using. We'll be glad to look into it with you. Give us a call at any time 
—either at the nearest Bethlehem sales office, or at Bethlehem, Pa. 





BETHLEHEM STEEL COMPANY, BETHLEHEM, PA 


On the Pacific Coast Bethlehem products ore sold by Bethlehem Pacific Coost 
Stee! Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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New Parts and Materials continued 


size would be prohibitive, and, con 
sequently there has been developed an 
inexpensive luminescent plastic, which 
| has the additional advantage of being 
easily molded. Thus, for instance, the 
plastic phosphor can be molded so as 
to embed two 1P21 photomultiplie 
tubes operating in coincidence to re 
duce multiplier noise background 
This plastic phosphor is essentially 
a solution of Terphenyl in a styrenc 
monomer, the whole mass being poly 
merized into a solid. The resulting 
clear mass resembles ordinary Poly 
stryene in both its physical and chem 


Send for Nicholson ical properties. The phosphor pulses 


of this plastic are about one quarter 
FLOAT BULLETIN 650 as large as those of Stilbene when 
viewed with the S9 spectral respons 
of a 5819 tube. Pulse duration is of 
Complete Data on Welded Floats: Diagrams, the same order of magnitude as that 
Tables, Formulae for Calculating Buoyancies os er eee eee 
Tracerlab, Inc., 130 High St., Boston, Mass 
The booklet is @ standard reference for steel. Sizes, 2" to 14" diam., press. to Circle No. 44 on Reader Service Card 
specifiers of welded floats. Nicholson 4800 Ibs.; standard or special connec- 
furnishes any type: for external or inter- tions. Quick delivery on many sizes and 
nal pressures; in stainless steel, Monel, shapes. Nicholson floats are standard " . “ 
chromium, cadmium or copper-plated with hundreds of manufacturers. Combination Motor Starter 
Saves Space and 
W.H. NICHOLSON & CO., 200 Oregon St., Wilkes-Barre, Pa. Increases Safety 


Sales and Engineering Offices in 53 Principal Cities 








For across the line starting of 
squirrel cage induction motors or as 
a primary switch for wound rotor 
motors, there is a combination unit 
which includes a motor starter, a cir 
cuit breaker and a self indicating 
handle. Capacities range from } to 
100 hp and from 110 to 600 v poly- 


W exknow we hing about | phase. The unit is available in NEMA 
nose tests’ nae testa, sizes 0 through 4 and in NEMA type 
30-day/tests arid sniffing 
— pit we do ‘‘challe. ige 
them ali” to a drawing 
board” test which will 
prove to you that Micro- 
Weave Tracing Cloth is 
‘feasy on the draw.” 
Send for generous 
samples and give Micro- 
Weave any test you please 
~— others have, and they 
switched to Micro-Weave. 








cro-Weave 


ACING CLOTH 


THE HOLLISTON MILLS, 
NORWOOD, MASS 
NEW YORK PHILADELPHIA 


Ht 
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e Davis Keyseater, manufactured by Davis Keyseater 

Company, Rochester, N. Y. is another example of 
precision production equipment built almost entirely with 
Meehanite castings. 


As the illustration indicates every major component is 
a Meehanite casting from drive gears to base. Designers, 
production engineers, management and purchasing off- 
cials have over the years come to recognize that Meeha- 
nite castings provide them with certain characteristics 
which in today’s industrial picture are “musts.” These are: 


1. Dependable design characteristics with a high 
degree of superiority. 


2. Day by day uniformity and soundness. 


3. Economy through regular machinability and 
higher freedom from defects. 


Analyze your design and casting problems or require- 
ments. Take advantage of the basic metallurgical fact 
that “Meehanite Bridges the Gap between Cast Iron and 
Steels’, combining the better properties of both. Ask any 
of the Meehanite foundries listed below for the Meehanite 
Handbook, 67 pages of engineering information. 


Propuct ENGINEERING Marca, 1951 


BUSHING 


SWINGING 
CLAMP BAR 


BUSHING HOLDER 


~ RESISTANCE ARM 


» Your Casting Problem To A 


MEEHANITE 


Americon Broke Shoe Co 

The American Laundry Machinery Co 
Atlas Foundry Co 

Banner iron Works 

Bornett Foundry & Machine Co 
E. W. Bliss Co 

Builders tron Foundry 
Continental Gin Co 

Crowford & Doherty Foundry Co 
The Cooper-Bestemer Corp 
Forrel-Birmingham Co., Inc 
Florence Pipe Foundry & Machine Co 
Fulton Foundry & Machine Co., Inc 
General Foundry & Manufacturing Co 
Greenlee Foundry Co 

The Hamilton Foundry & Machine Co 
Johnstone Foundries, Inc 

Konowha Manufacturing Co 

Lincoln Foundry Corp 

E. Long Ltd 

Otis Elevator Co. Ltd 

The Henry Perkins Co 

Pohiman Foundry Co., Inc 

Rosedale Foundry & Machine Co 
Ross-Meehan Foundries 
Shenango-Penn Mold Co 

Standard Founary Co 

The Stearns-Roger Manufacturing Co 
Traylor Engineering & Mtg. Co 
Valley tron Works, Inc 

Vulcan Foundry Co 

Warren Foundry & Pipe Corporation 


“This advertisement sponsored by 





ae 


FOUNDRY 


Mohwoh, New Jersey 
Rochester, New York 
Detroit, Michigen 
St. Lowis, Missouri 
Irvington, Mew Jersey 


Hastings, Mich. ond Toledo, O 


Providence, Rhode Island 
Birmingham, Alabome 
Portiand, Oregon 


Mt. Vernon, Ohio and Grove City, Po 


Ansonia, Connecticut 
Florence, New Jersey 
Cleveland, Ohio 

Flint, Michigen 

Chicago, Iilinois 
Hamilton, Ohio 

Grove City, Pennsylvenie 
Charleston, West Virginie 
Los Angeles, Californie 
Orillia, Ontaric 
Hervilton, Ontearic 
Bridgewater, Massachusetts 
Buffalo, New York 
Pittsburgh, Pennsylvenic 
Chattanooga, Tennessee 
Dover, Ohio 

Worcester, Massochusetts 
Denver, Colorado 
Allentown, Pennsylvania 
St. Paul, Minnesote 
Ookiend, Colifornic 
Phillipsburg, New Jersey 


foundries listed above.” 


New Rochelle, N. Y. 
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enclosures 1, 1A, 3, 4, 5, 7 and 9 
ay © | @ ] Vv E R uM  @ ] Nw a D isa A £ WAY * The starter component mechanism 
is designed about a see-saw pivoted on 
a knife edge bearing with a kickout 
spring to insure positive opening. The 
circuit breaker is a quick make, quick 
break, thermal magnetic, de-ion type 
The self indicating handle, which 1s 
designed for use with as many as 3 
safety padlocks, is a slamproof type 
which is interlocked to prevent open 
ing of the enclosure when the breaker 
is closed 
Compact design, straight-through 
wiring and front-removable parts are 
dene ee ee . claimed to provide safe, easy installa 
magnified 100 times os tion and maintenance. Sheet steel en 
used in other boll 
bearings closures are Bonderized to increase 


me corrosion resistance 
HOOVER HONED 
Raceway surface magnified Westinghouse Electric Cort 
100 times, os vsed exclu- P.O. B 2099, Pittst Pa 
sively in Hoover Belt } ox 2099 MSOUTRD DU a 
Bearings . 

Circle No. 45 on Reader Service Card 


Triode Operates in 
it's the 88 to 108 Megacycle Range 


racewa A 25 kw power triode tube, which 
y . Operates in the 88 to 108 megacycle 
that . range, has been developed for use in 
high powered TV and FM broadcast 
ing equipment, cyclotron and synchro 
tron oscillators, and industrial, high 
diff frequency heating apparatus 
itterence The anode is_ fabricated from 
oxygen-free, high-conductivity, heavy- 
wall copper, which allows a more uni 
form heat distribution and higher dis 


mt  @ ) Ov Ff R sipation than a thin-wall anode. Th 
heavy-wall anode also permits a higher 
America’s only 
BALL BEARING 


with Honed Raceways 


makes the 


90% longer life 
30% greater load 
Amazing Quietness 


The Aristocrat 
of Bearings 
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For a competitive sales feature that’s hard to beat, 
give the customer one he can see! Your Industrial 
Finishes Specialist can help you give product appear- 
ance a needed sales stimulus, and cut production costs 


at the same time. 


This is just one product success 
story from the files of the Indus- 
trial Finishes Specialist! Just one 
example from hundreds for each 
manufacturing industry! 
Whatever your product . . . what- 
ever your finishing problem . . . and 
especially if you are engaged in vi- 
tal defense work, as so many manu- 
facturers are today . . . you'll find 
it pays to consult an Industrial 


CALL YOUR 
INDUSTRIAL FINISHES 
SPECIALIST! 


“Hammered” finishes have unusual consumer appeal, 
compared to ordinary monotone metal finishes, and 
are adaptable to a wide range of products. But the old 
two-spray method made costs prohibitive for many 


industrial Finishes Laboratories have developed new 
finishes that can be applied in one operation, cutting 
finishing costs substantially! 


Finishes Specialist. He’s the tech- 
nically trained, production and 
sales-minded representative of your 
Industrial Finishes supplier. To 
speed up production time, reduce 
costs, and increase sales, call him 
in at the design and production 
planning stage. 4 

Remember, more and more of 
your customers start buying with 
the finish in mind! 
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New Parts and Materials . .continued 
exhaust temperature, resulting in bet 
ter degassing. A water flow of 7 gpm 


is necessary to cool the anode, and low- 


| pressure air is required on the fila- 
EXPANSION JOIN i a ment stem to limit maximum glass 
| temperature to 150 C. The tube is 


supplied with an integral water-jacket. 
The quick change feature of this jacket 


Tough ad Heat-Resistant | gives a minimum of interruption dur- 


| ing tube replacement. 
4 Incorporated is a thoriated tungsten 
Absolutely Chemical-Proof filament with the high emission efh- 
ciency and low operating temperature 
| inherent in this type as compared with 
pure tungsten. The cathode is capable 
If your problem is thermal of supplying ve ———- a high 
“ . P ° ° of 200 anc 5 cie ; 
expansion, vibration, misalignment 5 ow omy, Oe 6 ey 
oan dition d di prevenance is provided to give normal 
or any other condition emanding operating efficiencies at a low plate 
a flexible, chemical-proof piping voltage. 
sectio’ , then USG’s Chemiseal Maximum ratings of the new tube 
Teflon Expansion Joints can are d-c plate voltage 9,000 v, d-c plate 
’ ( > ) : i 25 
save you money. They’re tough, urrent 10 amp, plate dissipation 25 
: kilowatts. The filament current is 435 
long-lasting and completely 


: : ele ‘ amp at 6.2 volts 
impervious to chemical attack. , “ 
- Federal Telephone and Radio Corp 
100 Kiagsland Rd., Clifton, N. J. 





Fabricated by a special USG process, 
Chemiseal Expansion Joints accom- 
modate axial contraction and expan- _ 
sion or any reasonable amount of [1 IL Switch Controls Timing 
misalignment or vibration without 7% Automatically 
danger of cracking or bursting. They’re 
designed for 25 lb. pressure and are 
serviceable in a wide temperature range ’ i] can be fitted with a switch that gives 
(—150° F. to 400° F.). Remember— — automatic make and break control after 
Teflon is so inert chemically that it =a ee a pre-set interval. Its spring operated 
cannot be attacked by nor contaminate any mechanism, said to be free from power 
known chemical used commercially. ae variations, is set end wound im ene 


Circle No. 46 on Reader Service Card 


Electrical equipment such as wash- 
ing machines and cooking appliances 











Chemiseal Teflon Expansion Joints are available for any 
type of equipment and for a wide variety of operating condi- 
tions. Joints are normally 

supplied with suitable 

integrally-gasketed flanges 

drilled te 150 lb. A.S.M.E. 

standard. Exact require- 

ments must be specified, so 

we'll be glad to send you 

Catalog No. 212 contain- 

ing complete information. 


direction. The housing is insulated, 

: : . and terminals of y ty be 
First in Teflon Stock and Fabricated Parts... SM ycqh* & 8Y PE ae 

= Designed for center stud mounting 

Teflon Products Division the switch is 2y% in. in dia by 1§ in. 

long. It is rated at 5 amp and 125 v 


UNITED STATES GASKET COMPANY 22 errs = 
available. One of the models gives 
an audible bell signal. 
649 N. 10th Street 


M. H. Rhodes, Inc., Hartford, Conn. 


C A M D ia N ' N EW J b R S iz Y Circle No. 47 on Reader Service Card 
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POSSIOILITIES 


DEVELOPING 


INCENTIVE.INSPIRED CO-.ACTION 


LINCOLN PLANT CREATED BY 


ntw 


the ACTUAL 


Original Design of bed frame for textile 
machine was difficult to machine accurate- 


ly... required stress relieving. 


the 


increasing 


YIELD 


. eliminates need for 


Present Design takes 21% less metal . 


50% less welding... 
stress relieving. 


t 


A 72% REDUCTION 
h 


the IMMENSITY 
SEE 44 


of the POSSIBLE 
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Machine Design Sheets free on eques! to designers and engineers. Write on your letterhead te Dept. 3 
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SELF-LOCKING NUTS 
Waeese i 


(Part of a letter from Connecticut distributor.) 


. 


---simplify assembly 


You can readily see why 
FLEXLOCs simplify assembly 
when you read the above ex- 
cerpt from our distributor's let- 
ter. From comments like this we 
feel sure there must be hundreds 
of similar cases where FLEXLOC 
Self-Locking Nuts can be used 
to aocvantage. 


FLEXLOCs offer these features: 
one-piece, all-metal construction 
—-nothing to work loose or for- 
get, no serious temperature 


problems; resilient, automatic 
locking sections, processed by 
our patented method to make 
possible FLEXLOCs' closely con- 
trolled torques; PLUS the fact 
that the most chattering vibra- 
tion won't loosen FLEXLOCs, 
even after many applications. 


Why not convince yourself 
with actual samples? Tell us 
what size you want and you'll 
receive them promptly, together 
with our latest literature. 





- 








CATALOGS 
and 


BULLETINS 





(48) SPEED REDUCERS—Cleveland 
Worm and Gear Co. Bulletin, 8 pp; 
Bulletin 115 F, 4 pp; Bulletin 135, 4 
pp. First shows some typical installa- 
tions of speed reducers and explains 
how costs can be cut. Bulletin 115 F 
gives general specifications and di- 
mensions of 2 lines of single stage 
reduction units. Bulletin 135 describes 
worm gear drives designed for cooling 
tower service. All bulletins carry pho- 
tographs and cutaway views. 


(49) LUBRICATION SYSTEM—Far- 
val Corp. Bulletin 10-B, 4 pp. The 
centralized system of lubrication pic- 
tured herein is a dual supply type for 
small machine tools and equipment. 
Dimensional data for valves and other 
parts is included. 


(50) TUNGSTEN CARBIDE—Metal! 
Carbides Corp. Wall Hanger, 9x 12 
in. Explains graphically the steps in 
the preparation of tungsten carbide 
metal by either the hot press or cold 
press method. 


(51) CHAINS AND SPROCKETS 
Jeffrey Manufacturing Co. Catalog 
A418, 216 pp. Opens with an illus- 
trated display of the firm’s manufac- 
turing facilities and follows up with 
a full description, which includes pic- 
tures, dimensional data, and charac- 
teristics of a great number of chains 
and sprockets. Many application 
photographs show their use. 


(52) LAVA—American Lava Corp. 
Bulletin 146, 4 pp. Contains a de- 
tailed analysis of the properties and 
methods of heat treating 
grades of lava. 


several 


(53) FLEXIBLE BALL 
Barco Manufacturing Co. Catalog 
215, 16 pp. Describes a variety of 
ball joints that give flexibility to pipe 
lines. Each type is designed for dif- 
ferent conditions of pressure and 
temperature, and each comes in a 
number of different metals. TIllustra- 
tions, charts, and application photo- 
graphs aid the explanation. 


JOINTS— 


FLEXLOC Self-Locking Nut, 


FLEXLOC Self-Locking Nut, FLEXLOC Self-Locking 
. ’ external wrenching type. 


p tals ane aa (54) DATA SHEETS—Lefax. Com- 
plete Data Index, 48 pp. Lists loose 
leaf data sneets which can be pur- 
chased individually, in parts, or in 
sections. The sections have such gen- 
eral headings as Chemical Engineer 
ing, Mathematics, and Metal Forms 
and Metallurgy. The parts are sub- 





$P 





STANDARD PRESSED STEEL CO. 
JENKINTOWN 28, PENNSYLVANIA 
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Big 70.500” x 74.000” x 3.000” 
KAYDON bearings aid smooth oper. 
etion of the huge Rockford 
Hy-Draulic Slotter shown below. 


LLL OPERATION 


Here was a challenge to precision bearings! Massive, multi-ton Rockford 





o 


Hy-Draulic Slotters are high precision “all the way”. Bed, saddle and 
slide of these precision machines are extra heavy, to assure absolute 
rigidity . . . the close tolerances maintained in the machining and finish- 
ing of all shafts, screws, gears and bearing surfaces demand bearings 
capable of heavy precision performance. 

KAYDOK met this challenge with big roller bearings (outside diameter 
exceeding 6 feet) . . . typical KAYDON precision bearings qualified to 
shoulder such responsibilities . . . the KAYDON kind of bearings that have 
helped many designers add greater productive utility to heavy 
stationary machinery and mobile equipment. 


Whatever your bearing problem may be, contact KAYDON of Muske- 
gon... you'll find all the facilities here for designing and pro- 
ducing bearings for specific duties. 


KAYDON Types of Standard or Special Bearings: Spherical Roller * Taper Roller 
KAY 1 (] N Ball Radial ¢ Ball Thrust ¢ Roller Radial ¢ Roller Thrust ¢ BI-ANGULAR Roller 
THE ENGINEERING CORP.. MUSKEGON, MICH. 


ALL TYPES OF BALL AND ROLLER BEARINGS 4 BORE 10 120 OUTSIDE DIAMETER . 
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CLOSE=—BUT NO 
CHATTERING 


New A-C€ voltage-sensitive re- 
lay makes ideal safety device 


Bulletin 401 describes how voltage differential between 
pick-up and drop-out can be set at 10% (5% on special 
order)—without chattering—on Ward Leonard's new a-c 
magnetic relay. 

Designed for safeguarding single phase a-c motors 
(such as on washing machines, oil burners, etc.) against 
burn-out caused by low voltage, the 401 relay is also ideal 
for a-c lighting and power bus transfer, voltage regulat- 
ing, etc. 

A small saturable reactor, connected in series with the 
relay coil, acts as a variable impedance, varying with 
voltage drop. Since it is the major impedance in the circuit, 
wide current variations through the coil can be obtained 
with small line voltage variations. 

Being a power-type relay, it provides good contact, 
good make-and-break. Write for Bulletin 401. WARD 
LEONARD ELECTRIC CO., 63 South Street, Mount Vernon, 
N. Y. Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
BR alO- EE rg icored Contiols Since (892 


Re LORS « RMEOSTA . . NTRot Beeuct 





New Catalogs continued 


divisions and the individual sheet con- 
tains engineering information on just 
one topic. 


(55) SHOCK MOUNTS Robinson 
Aviation Inc. Catalog 600, 4 pp. Out- 
lines the design features and perform- 
ance characteristics of 2 series of 
vibration isolators, one for aircraft 
instrument panel installations and the 
other for sub base mounting systems. 
Cross sectional drawings are included. 


(56) HOSE AND HOSE ENDS 
Weatherhead Co. Catalog H-1451-A, 
20 pp. The construction and pressure 
limits of 5 types of hose, each of 
which comes in a number of sizes, are 
displayed along with couplings to be 
used with them. For each type of 
hose there are assembly instructions 
complete with illustrations. 


(57) BALL BEARINGS—New De- 
parture Div., General Motors Corp. 
Handbook, 20th Edition, Vol. I, 140 
pp. Tabulates dimensional data and 
load ratings for the firm’s line of ball 
bearings. In addition, there is a dis- 
cussion on the subjects of bearing 
selection, preloading, fits, installation 
and maintenance and recommenda- 
tions for shaft and shoulder fits. Use 
is made of the tab method for easy 
selection of data needed. 


(58) ELECTROLYTIC CLEANING 

DuBois Co. Booklet, 9 pp. Consists 
in large part of a technical discussion 
of the phenomena that takes place 
during electroytic cleaning, the equip- 
ment needed and specifications for use 
of the process with various metals. 
Two case histories illustrate the sub- 
ject matter. 


») HOT SPRAY LACQUER—Herc- 
iles Powder Co. Booklet, 12 pp. Gives 
the results of a survey made by this 
firm to discover what industries use 
the hot spray lacquer technique, what 
advantages or disadvantages have 
been found and how much hot lacquer 
is used. 


(60) FASTENERS - Continental 
Screw Co. Catalog, 100 pp. Pictures 
each type of screw and nut made by 
this firm and tabulates the sizes and 
dimensions in which each is available. 
Among the types shown are Phillips 
screws, wood screws, machine screws 
and nuts, self tapping screws, aircraft 
bolts, wing nuts and stove bolts. 
Shown also are special types available 
on order. 


(61) RELAYS—H., B. Instrument Co. 
Catalog 17, 8 pp. Diagrams and cut- 
away views show the operating fea- 
tures of a mercury plunger relay. 
Then follows data about the types 
available, their mounting designs and 
their electrical characteristics. 


(62) PLATING PROCESS—Hanson- 
Van Winkle-Munning Co. Catalog, 15 
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New Catalogs continued 


pp. Describes an electrolytic copper | 
plating process that is said to produce | 
smooth, brilliant deposits free from | 
codeposited organic brighteners. 
Another bulletin, D 107, pictures a 
number of dipping baskets for use in 
the electroplating and metal finishing 
fields. 





(63) WATTHOUR METERS—Gen- 
eral Electric Co. Bulletin GET-1849, 
40 pp. Replete with charts, diagrams 
and photographs, this bulletin shows 
how electric energy is measured, de- 
scribes the operating principles of a-c 
watthour meters and explains the 
techniques involved in the use, testing 
and maintenance of meters. 


(64) METAL STAMPINGS—Dayton 
Rogers Mfg. Co. Catalog, 4 pp. Dis- 
plays a group of drawings of parts 
made of such materials as steel, brass 
and bakelite to serve as examples of 
metal stampings this company can 
produce in small lots. 


(65) WAX FINISHES—S. C. John- 
son & Son, Inc. Catalog, 16 pp. Wax 
finishes, it is said, protect and beau- 
tify products. Herein are listed a 
group of waxes for steel, brass, and 
other materials. Also shown are vari 
ous application methods such as dip- 
ping, spraying, wiping, tumbling and 
roller coating 


(66) ELECTRICAL FITTINGS - CUTS CcOosT y 


Buchanan Electrical Products Corp. 
Catalog 1050, 12 pp. Mlustrations are 
used to point out the simplicity of 
operation of a pressure tool for splic- 
ing wire and crimping lugs. There 
follows a pene og presentation of without sacrificing 
other products such as knockout plugs, 
bushings, locknuts, box connectors, passenger comfort 


and terminal blocks. 


(67) TACHOMETERS — James G. That multi-tapped channel resistor is a Ward Leonard 


Biddle Co. Bulletin 31, 16 pp. These 
instruments measure speed by reso- 
nance through the use of a set of com- 
secutively tuned steel reeds that indi- : 
cate rpm or fpm as they come into Originally, the vcltage regulator used 16 multi-tapped 
motion. Charts and other illustrati: resistor tudes to give 50 resistance steps. Substituting two 
matter bring out their construction multi-tapped Ward Leonard channel resistors simplified 
features and performance character- mounting so as to save 25% in overall costs. 

istics. Included are displays of a 
number of types with information on 
the ranges in which they operate 


suggestion to reduce the cost of maintaining constant 
voltage for a Diesel train's auxiliary services over the 
entire speed range. 





So you don’t have to buy a cheaper resistor to make a 
saving. A better way is to let Ward Leonard do the job for 
less cost, with a quality product and an engineering idea. 
(68) GROUND TESTERS—James G Ship your problem our way. 


Biddle Co. Bulletin 25, 20 pp. After WARD LEONARD ELECTRIC CO., 63 South Street, Mount 


exploring the field of utilization of Vernon, N. Y. Offices in principal cities of U. S. and 
this instrument, namely, the measure- | Canede 


ment of the resistance to earth of 
ground connections, the discussion is 
devoted to explaining with the aid of 
diagrams and pictures the method of 

operating the ground tester. Tie WARD LEONARD 
types available are described and their 


ranges listed, ELECTRIC COMPANY 


(69) HOT PRESSED TUNGSTEN eall- neored Conttols Sis 

CARBIDE — Sintercast Corp. of R Ey ; Since 1892 
America. Bulletin SP-101, 6 pp. 
Brings out, in question and answer 
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style, composition, method of produc- 
tion, advantages, applications and 
shape limitations of this material. 





IN FITTING PARTS FOR ASSEMBLY | % = | continued 


(70) VINYL FILLERS AND STAB- 
ILIZERS—Diamond Alkali Co. 2 
Bulletins, 10 pp. each. Bulletin 4 
evaluates inert fillers in viny] plastics 
by means of a general discussion of 
the subject including tables, graphs 
and formulas showing the character- 
istics, properties and costs of these 
fillers. The second bulletin evaluates 
stabilizers for vinyl] stocks. A com- 
prehensive table covers chemical com- 
position, cost, physical form and spe- 
cific gravity of 22 stabilizers. 


(71) SPRAY COOLING SYSTEMS— 
Schutte and Koerting Co. Bulletin 
Supplement 6A-SP, 8 pp. Describes 
and gives sizes, dimensions and capac- 
ities of spray nozzles used in a system 
to recool water used in condensers or 
similar equipment. Discussion in- 
cludes diagrams of spray ponds and 
performance graphs. 


(72) RECORDING EQUIPMENT— 
Radio Corp. of America. Brochure, 20 
pp. Photographs, block diagrams, 
graphs and schematic drawings illus- 
trate a description of professional re- 
cording equipment, including fine 
groove apparatus, for AM, FM and 
television. 


(73) GREASE FITTINGS— Universal 
Lubricating Systems, Inc. Catalog, 14 
pp. A description of the general fea- 
tures of the firm’s hydraulic grease 
fittings is followed by photographs 
and dimensional data for each of the 
available types. 


(74) MIDGET MOISTURE METER 
~—Tagliabue Instruments Div., Weston 
An expensive lathe, used intermittently, wastes time and money. Electrical Instrument Corp. Bulletin 


Yet a penknife—and a LaminuM shim—make spacings in thou- cee, S pp. Shaws Ge Sestunes and 


dths ; ' points out applications of an instru- 
Sandths a routine matter! ment used to measure the moisture 


It's because these adjustable shims are fabricated from stock con- content of wood and plaster. 
wistin'é , - + ; : 
aining from 3 to 63 layers of .002” or 003 brass or steel, solidly (75) CENTRIFUGE—Sharples Corp. 
bonded together. The laminations peel easily with a penknife. Bulletin 1254, 8 pp. Diagramatic illus- 
Interesting? -SEND TODAY for our ing. engineering data file trations trace the operating methods 
' \ | 


and sample of LAMINUM. and cutaway views bring out the con- 
struction details of 2 types of centri- 
fuges for continuous and controlled 
removal of solid from suspensions. 
Applications are indicated. 





(76) PRECISION CASTING—Micro- 
\ \ \ ) THAT PEELS FOR ADJUSTMENT east Div., Austenal Laboratories, Inc. 
\ SP, 7 Brochure, 9 pp. Reproduces 8 case 
histories of precision cast parts of 


LAMINATED SHIM COM ANY, Inc. metals such as stainless steel and 


sae WRN STREET Mi GLENBROOK, CONN. Stellite. Parts are illustrated. 
(77) FLOW RATE TESTING — 
aa a Fischer & Porter Co. Technical Bulle- 
Ce c-) tin A-9C-4 20 pp. Contains compre- 
hensive data regarding technical de- 
2 ; € velopments on fluid flow rate testing 


for the aviation industry. In addition 
to a discussion of engineering prin- 


STAMPINGS SH/M STOCK AN COR LOX MOTS ciples, detailed flow curves and charts, 
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Light Sections in Ordnance 
-or Commercial Parts 


Mics scivny ie Goictes AULSARID attmaeenecte 
continuous since 1938. 


Please send inquiries to our Home Office in Madison. 


: 
: 
| 
; 
‘ 
: 
. 
| 
: 
: 


MADISON-KIPP CORPORATION 


206 WAUBESA STREET, MADISON , WIS., U.S.A. 
06 va Sékclled cn OIE CASTING Wlechanies 
ANCIENS ATELIERS GASQUY. 31 Rue.du Marais. Brus- 


4 & c 
sels, Belgium, sole agents for Belgium, Holland, France © Cigenenced ca \UBRICATION Engineering 
and Switzerland 


WM. COULTHARD & CO. Ltd., Carlisle, England. sote 0 Onginators of Really ° 
agents for England most European countries, India, Aus- 


tralia, and New Zealand AWigh Speed AIR TOOLS 
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rf cost 


Z 


precision-made 


by ve 


TORRINGTON 


"he 


A a 


C 
4 
have your 


metal parts 


Special equipment and volume pro- 
duction enable us to make precision 


parts for you at much lower costs. 


For example, highest quality spe- 
cial needles for textile, leather, paper, 
etc., machinery. Pins for printing 
presses and surveyors’ instruments 
Special equipment assures proper 
heat-treatment accurately formed 
eyes, grooves and shanks . . . precisely 
sharpened points . clean milling, 
knurling, slotting, and bevelling 


Needies hand-straightened 


We are also set up to make such 
parts as knurled mandrels and spin- 
dles, screw driver and ice pick blades, 
instrument shafts and pivots, surgical 
and dental instruments, pen and pen- 
cil barrels, special rollers, studs, dowel 


pins, etc 


Send your prints and specific ations 


today for a prompt quotation, 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 
Makers of 


TORRINGTON ///2/; BEARINGS 


New Catalogs continued 


the bulletin describes calibration tech- 
niques and illustrates calibration 


panels. 


| (78) FEED 


| 


WATER CONTROL— 
Bailey Meter Co. Bulletin 105-C, 16 
pp. After explaining the problems 


encountered in feed water control and | 


the advantages to be derived from 


using the Bailey system, the bulletin | 
goes on to describe this system and 
| its operating features. Two color 


diagrams, charts and other illustra- 
tions aid in the explanation. 


(79) PLASTIC PIPE—Johnson Plas- 
tic Corp. Catalog, 8 pp. Illustrations 
display the advantages of the pipe. 
Among these are flexibility, light- 
weight, and ease of installation. 
Tables give its properties and its re- 
sistance qualities with respect to a 
number of common chemicals. 


(80) HYDRAULIC CYLINDERS — 
Power Plus Products Co. Bulletin, 
64 pp. Briefly describes the construc- 
tion features indicated in a cutaway 
view of a typical hydraulic cylinder 
and then goes on to picture and give 
the dimensions for each of the types 
available. Near the end are shown 
some of the hydraulic power units 
manufactured by the company. There 
is also a chart giving capacities of 
hydraulic rams in tons. 


(81) CYLINDERS—Power Plus Prod- 
ucts Co. Bulletin 448, 40 pp. Each 
of a number of air or hydraulic 
cylinders for pressures up to 200 psi 
is illustrated and its operating char- 
acteristics and dimensions are tabu- 
lated. Then follows a group of hy- 
draulic cylinders for pressures up to 
750 psi which are similarly described. 


(82) GLASS — Libby-Owens-Ford 
Glass Co. Catalog, 8 pp. The proper- 
ties and some of the uses of glass of 
different types are pointed out. Among 
the types of glass are window glass, 
patterned glass, vitrolite, wire glass, 
polished plate glass, colored glass and 
others. 


(83) D-C MACHINES—-Westinghouse 
Electric Corp. Booklet B-4595, 19 pp. 
Covers the design features of a line 
of d-c motors and generators by illus- 
trating and describing in turn, the 
bearings, frame, armature, and other 
parts of the motor. 


(84) PLEXIGLASS MOLDING 

Rohm & Haas Co. Booklet, 12 pp A 
trouble shooter’s manual that brings 
out the difficulties encountered in 
molding acrylic parts and shows how 
to overcome them. It provides data 
for both the designer and the molder. 


(85) CIRCULAR WELDMENTS 

Cleveland Welding Co. Catalog, 8 pp. 
Indicates the facilities for producing 
circular rolled and welded steel com- 
ponents such as rings, gear blanks, 
electrical parts and rims. Illustrated. 


j 


| 
| 
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COUPLINGS 


FOR POWER. TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
and shaft sizes: 
Y% to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 
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THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the lotest reprint 
of our Engineering Catalog. 


THOMAS FLEXIBLE 
elelti tai, ice eer 


WARREN: PENNSYLVANIA 
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4 
: as \ During World War II, Ohmite main- 
tained large stocks of standard resist- 
ance components, and was able to fill 
thousands of small emergency orders 
Ohmite is ready in this emergency, too 
—with the world’s largest stock of wire- 
wound resistors, rheostats, and tap 
switches. On small orders for such stand- 
ard items, Ohmite is able to give ex- 
cellent delivery—in spite of current 


shortages! 





READY for quick delivery on small orders! 





a Pe RON 


RHEOSTATS « RESISTORS »« TAP SWITCHES « CHOKES « ATTENUATORS 





Ms Mang "on OHMITE 


To get the best delivery on ; 
resistance components, tailor your needs 


to these "“standard’”’ OHMITE items... 







RHEOSTATS. . 


The Ohmite series of standard, close control 


& rheostats is the most extensive available—so it is easy to 
"im select a size to fit vour application. There are ten sizes, ranging 

from 25 to 1000 watts, with many standard resistance values 
7 in each size. All models have the Ohmite all-ceramic construe- 


tion, with winding permanently locked in vitreous enamel, and 
smoothly gliding metal-graphite brush. 


RESISTORS = : s 
The extensive range of Ohmite types and 


sizes makes possible an almost endless variety of standard 
resistors to meet your needs. The Ohmite line includes more 
than 60 core sizes, in a wide range of wattage and resistance 
values. There are also 18 types of resistor terminals available. 
Included in the standard Ohmite line are fixed, adjustable, 
tapped, non-inductive, and precision resistors. Specially devel- 


oped vitreous enamel provides years of unfailing performance. 





TAP SWITCHES ' : _— 
— Ohmite tap switches are supplied in five 


standard models, rated at 10, 15, 25, 50, and 100 amperes, 
a.c. They combine high current capacity and a large number 
of taps with unusual compactness. Their sturdy, one-piece 


ceramic bodies provide permanent non-areing insulation. 


_ a : 5 Their heavy silver-to-silver contacts have a self-cleaning 
& aN action and provide continuous, dependable contact with low 
| ar 


, Te Fox ; resistance. Ohmite tap switches are supplied in enclosed or 
i c open, shorting or non-shorting types, 


PRODUCTS ' 
Ohmite offers an extensive line of standard pre- 


cision, non-inductive resistors in '5- and 1-watt sizes. in the 

standard type, vitreous-enameled ty pe, or hermetically sealed 

in glass. They have an accuracy of 1°. Ohmite non- 

inductive vitreous-enameled: resistors are also available in 

standard 50-, 100-, and 160-watt sizes in a wide range of re- 

sistance values. In addition, Ohmite provides radio-frequency 
‘ 1 c Ee ; } \ a plate chokes, power line chokes, and dummy antennas. 


Write on COMPANY 
LETTERHEAD FOR CATALOG 
AND ENGINEERING 

NO. 40 


RHEOSTATS ¢« RESISTORS «© TAP SWITCHES 














This 16-page, illustrated, multi-colored catalog 
now is available to design, production, purchas- 
ing and management personnel. This publica- 
tion has been compiled to familiarize readers 
with Stalwart-developed rubber compounds 
which feature resistance to (1) abrasion, (2) 
chemicals, (3) high and low temperatures, (4) 
petroleum products and derivatives, and (5) 
weathering. Sections of the catalog are devoted 
to the new and outstanding Silicone Rubber com- 
pounds, the major methods of fabrication, and 
Stalwart production facilities. 


More than 60 Stalwart-developed compounds 
are listed by code number. Charted individually 


1166 NORTHFIELD ROAD « BEDFORD, OHIO 
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NEW CATALOG CONTAINS DATA ON COMPOUNDS, APPLICATIONS AND FABRICATION METHODS 


in conjunction with these compounds are their 
physical properties ond general characteristics, 
as well as suggested applications. 
Catalog 51SR-1 will be sent upon receipt of 
coupon or on letterhead request. 


THE STALWART RUBBER COMPANY 


Please send (without obligation) your new 16-page, illus- 


trated, multi-colored Catalog 515R-1. 


NAME TITLE 





COMPANY 





ADDRESS 





city ZONE STATE 








MEETINGS 


March 13-16 


NATIONAL ASSOCIATION OF CorR- 
ROSION ENGINEERS—Seventh Annual 
Meeting, Hotel Statler, New York, 
New York. 


March 15-17 


AMERICAN SOCIETY OF TOOL ENGI- 
NEERS—Annual Meeting, Hotel New 
Yorker, New York, New York. 


March 16 


INSTITUTE OF AERONAUTICAL Sc- 
ENCES—Sixth Annual Flight Propul- 
sion Meeting, Hotel Carter, Cleveland, 
Ohio 

















March 19-23 


SEVENTH WESTERN METAL CON- 
GRESS AND WESTERN METAL ExpPosi- 
TION sponsored by the American So- 
ciety for Metals with the cooperation 
of other societies—Oakland Audito- 
rium, Oakland, Calif. 


April 1-12 
AMERICAN CHEMICAL SOCIETY— 


119th National Meeting. The meeting 
EMC AND CYCLOHM has been divided. First section meets 


FRACTIONAL H.P. MOTORS April 1-5, Statler Hotel, Boston, Mass. 

UNIVERSAL AND DIRECT CURRENT Second section meets April 8-12, 

1/1000 TO 1/4 H.P. Cleveland and Statler Hotels, Cleve- 
SHADED POLE INDUCTION TYPES land. Ohio 
1/2000 TO 1/80 H.P. 1/1400 TO 1/5 H and, 

April 2-5 

AMERICAN SOCIETY OF MECHAN- 

ICAL ENGINEERS—Spring Meeting, At- 

lanta Biltmore Hotel, Atlanta, Georgia. 


April 8-12 


ELECTROCHEMICAL SociETY—An- 
nual Meeting, Wardman Park Hotel, 
Washington, D. C. 


April 16-18 


AMERICAN SOCIETY OF LUBRICA- 
TION ENGINEERS—National Conven- 
tion, Bellevue-Statford Hotel, Phila- 
delphia, Pa. 


April 16-18 


SocieTY OF AUTOMOTIVE ENGI- 
NEERS—National Aeronautic Meeting 
and Aircraft Engine Display, Hotel 
Statler, New York. 


April 22-26 


AMERICAN CERAMIC SOCIETY— 
53rd Annual Meeting, Palmer House, 


HOWARD ) HOWARD INDUSTRIES, INC. Chicago, IIl. 
; April 23-26 
AMERICAN FOUNDRYMEN’S SOCIETY 


55th Annual Meeting, Buffalo, New 
York. 
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Examples of 
TRANSFER MOTION 
(Top) Transferring a simple 
arc motion and reversing it. 
(Bottom) Transferring a 


short arc through a straight- 


line motion to another 


If it needs to behave like a latch, a lock, or a linkage... 


we can create-it... mass produce it...with STAMPINGS! 


4 


Keep your product in mind as you check 
through these types of ‘‘Motions’”’ made by 
Standard. They include devices to: spring 

ven or shut alid ...start or stop a machine 
... lock or latch a door... raise or lower a 
panel . . . initiate or check a movement... 
position or control a force. 

In this list may be a ‘‘Motion” which is 
required in your product. If so, remember 
that Standard Products engineers are full- 
time specialists in designing sure-acting 


motions that exactly fit the needs of the job 
to be done. Furthermore, by employing 
modern mass-production and assembly 
techniques, we can make motion-devices 
with stampings to keep the cost 
unusually low. 

For further informa- 
tion about our facilities, 
write today for a copy 
of our new booklet, 
‘‘We Make Motions”. 


——[—[—[S=== 


sayy enced Hadadte Co 


WE MAKE MOTIONS 


HEPT.D, GENERAL OFFICES: 2130 WEST 110 STREET + CLEVELAND 2, OHIO 
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Plastics parts for an 
electrical assembly are 
produced by the R-B-M Division, 
Essex Wire Corporation, Logansport, 
Indiana, by automatic molding. These 
are the parts that started R-B-M on the molding of plastics. 
R-B-M chose automatic molding because of its distinctive advantages 
... uniformity of parts . .. low mold cost . . . low labor cost . . . 
material savings . .. controlled inventory . . . minimum investment. 








Stokes Model 741 fully automatic molding presses were selected 
for the job because of their reliable, foolproof and flexible 
operation ... and the speed with which they can be set up for production. 
Stokes fully automatic molding presses greatly simplify molding practices . . . 
one man can tend a battery of presses. 


If you want to learn if your parts can be produced 


more economically by automatic molding . . . 





send parts or blueprints for a full analysis. 
There is no obligation, 


of course. 


AS F. J. STOKES MACHIN 


F. J. Sroxes Macuine Co Send me complete literature on Stokes Automatic 
5900 Tapor Roap Molding Presses 
PHILADELPHIA 20, Pa 
) Part or blueprint is attached for your free 
analysis service 
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ecaers MOTO) a 
— PISA 


To the Editor: 


The article by J. H. Gepfert in the 
December issue of Propuct ENGI- 
NEERING entitled “Mechanical System 2 Fi M ES SHORTEN 
for Controlling Speed and Tension” 


was of extreme interest to the writer 


The diagrams were, without exception, 
excellent, illustrating clearly each point 
that was made in the text 


The section in column three on page 
87 beginning “Over-shooting of the | @) F YO U R | ou ne) R G 
control action is prevented. . . .” caused 
some heated discussion in our engi- 
neering department. This seems to 
make the whole problem of servo- 
mechanisms very simple. There is no 
feed-back circuit, no pre-set, and no 
anticipation. It seems to me that the 
statement holds in this special case 
because of the extreme slow speed of 
the variations. This point is important 
in view of present defense engineering 
It was our thought that Propuct ENcI 
NEERING might prepare an article com 
paring this hydraulic servosystem with 
electronic-circuit systems, with a dis- 
cussion of the complexity necessary in 
each given situation 

I note that the control in Fig. 3 uses 
increased creep and slip in a belt as 
a means of measuring torque. This 
would appear to be a rather crude con- 
trol, in view of the known variations, 
such as a spot of grease on a pulley 
It should also be noted that each 
the differential controls shown in Fig. 
3. and 4 requires a slip clutch to prevent 
breakage or jamming in the event of 
continued one-way adjustment 

-WiittiAM O'KEEFE 
Clifton, N. ] 


Echo From England 


To the Editor: 

The article entitled “Cellulose Plas- 
tics in Short Supply” which appeared 
in the Technical News section of the 
February issue of Propuct ENGINEER- 
ING, sounded a resonant note on this 
side of the Atlantic and the writer 
thought that you might be interested 
in hearing a few of our troubles. 

The British plastics industry is be- 
coming increasingly concerned over the 
raw material supply situation. The 
overall position is described by an 
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Our Readers Say.. continued 


official of the British Plastics Federa 
tion as “difficult”, although the degree 
of shortage varies tremendously with 
different materials. The three prin- 
cipal materials are all in short supply 
owing to increased demand falling on 
top of a growing physical shortage 
Cellulose acetate which is made from 
cotton linters is definitely short. The 
world shortage of cotton is mainly re- 
sponsible but the increasing use of 
synthetic fibres means that rayon is get- 
ting an increasing proportion of the 
available supply of linters. There is 
an acute shortage of phenol and the 
sulphuric acid position is well known 
Urea, another important material, does 
not at the moment present any dif 
ficulty. Polystyrene is being produced 
in Britain only in small quantities and 
the majority is imported from the 


. PRECISION-LAPPED United States. The private war in the 
_ ANTI-FRICTION WASHER 


- Fen eaeel US between the plastics and synthetic 
. , rubber industries over this material 
<+—— DRIVING NOTCH which is important to both of them 
may mean that Britain will get less 
It is emphasized that it is extremely 
difficult to give any valuable general 
summary of the situation because of 
the varied trades and activities that 
make up the plastics industry. In the 
long run it is so dependent on other 
industries that it is difficult to regard 
it as a separate cohesive industry. For 
example if metal shortages cause a fall 
in motor vehicle production then de- 
mand for the various plastic compo- 
nents falls and an apparent shortage 
of raw materials may turn into a tem- 
"JOHN CRANE” CARTRIDGE-TYPE SEAL 3 == 
The situation varies very much from 
Simple to install on production lines; easy to re- producer to producer but so far there 
place in the field. is no kind of allocation or rationing 
on an official basis and primary mate 
rial producers allocate among their 
customers as best they can. One cus- 
Flexibility takes care of washer wear, shaft vibra- tomer may produce at the same time 
tion and shaft end play. highly strategic plastic goods for the 
Positively driven by notches in driving sleeve. electronic industry and cups and sau- 
Hich duct ti . P it shoft cers but there is at present no control 
sg” production tooling on sizes for al shafts over the use to which he puts his raw 
up to .650°. materials AUGUSTUS SQUEERS 
Millions now in use on small shafts. Dotheboys Hall, England 


The “JOHN CRANE” 6A Seal, specially developed for rugged low pressure 
applications such as centrifugal water pumps and rotary agitator shafts, is . ‘ 
produced in tremendous quantities for the automotive and appliance fields. Nylon in Scotland 
High production tooling for this carefully engineered seal makes unit costs low. yr. £. 2 
This 6A Seal has enabled many manufacturers to build their To the Editor: . 
equipment at a lower cost. Users of oil closures and all kinds Through the British Plastics Federa- 
of rotary seals should investigate it to see if it can do the tion, we have read with interest the 
same for them | article, “Nylon in Bearings and 
The 6A seal Is fully described in this new booklet. It will be —_ Gears” by William C. Wall in the 
@ velusble eddition to your englncering brary. Write ; | July issue of Propuct ENGINEERING. 
Dept. PE3, 1845 Cuyler Ave., Chicogo 13, til. In this country, our company is 
among the pioneers of injection 
PACKINGS AND MECHANICAL SEALS | moulded Nylon components. Unfor- 
CRANE PACKING COMPANY tunately, the development of the engi 
ae WIC A neering applications of Nylon in this 
| country is several years behind the 





End-face sealing; raised face washer means re- 
markably low friction. 
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Townsend 


Saves Customer $12,000 
In One Year With This 
Cold Headed Part 





a 


There may be several parts you are now using 
that Townsend can produce for you by cold- 
heading at substantial savings just as we did 
for a mid-west washing machine manufacturer 
Originally the wringer spring rod shown above 
was made on a bolt maker at $33.40 per thou- 
sand. Then a Townsend engineer suggested that 
this same item, with virtually no change in 
design could be made by upsetting the head and 
shoulder at a cost of only $20.95 per thousand 
a clear savings of $12.45 per thousand. On an 
annual basis they save more than $12,000 on 
this part alone. 


like 


customers 


Savings this are not unusual with 


Townsend this is a typical ex- 
yt 


ample — some manufacturers save even more 
Such economy is a reflection of the size and ex 


of the 
demonstrates the possibilities for savings even 


perience Townsend organization and 


on simple items. 


60 million items 
working day by cold-heading and extruding 


Townsend makes every 
then they may be pointed, machined, drilled, 
slotted, trimmed, threaded, pierced, knurled, 
bent, or flattened. We make parts of carbon and 
stainless steels in bronze, copper, aluminum 

in a variety of platings and finishes. If you 
want to learn more about the economy of 
cold-heading by Townsend ask to have one of 


our engineers call. 


‘Townsend 


COMPANY ° ESTABLISHED 1816 


Plants—New Brighton, Pa 


Chicago 38, Il 


Division Sales Offices—Philadelphia, Detroit, Chicago 


Sales Offices in Principal Cities 
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IN GEARS MADE TO 


¥ 


YOUR SPECIFICATIONS 


Gears for every industry are precision 


cut to your specifications. Racks .. . 
sprockets ... spur... bevel... spiral 
... Zerol . . . worms and worm gears. 


Send blue prints or samples for prompt 
estimates on any quantity. 


STOCK SPROCKET CATALOG ON REQUEST 













696 Glendale St. St. Paul 4, Minn. 





Another Load GOES UP 
Another Equipment Builder 


STANDARDIZES ON 
WISCONSIN ENGINES 


Hauling as much as 2500 Ib. loads STRAIGHT UP at 178 
f.p.m. takes dependable power. And the hoist of this 
Portable Builders’ Tower, built by Clyde Iron Works, and 
powered by a Wisconsin Heavy-Duty Air-Cooled Engine, 
delivers it. 




































Builders and buyers of equipment naturally STANDARD- 
IZE on Wisconsin Engines, especially where you need a 
steady pull on a long haul. For example, *apered roller 
bearings at both ends of the crankshaft eliminate radial 
and end thrusts. And, you have no cooling troubles, be- 
cause of fool-proof air-cooling at its best in any weather. 
An OUTSIDE magneto with impulse coupling de- 
livers sure-fire starting at slower cranking speed. 
Heavy-duty construction throughout assures you of 
heavy-duty service year in and year out. . . and 
more profit in every contract. 









4-cycle single-cylinder, 2-cylinder, and V-type 4- 
cylinder models, 3 to 30 hp. Write for information. 
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“*heut=a WISCONSIN MOTOR CORPORATION 
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Our Readers Say continued 
development in the United States. We 
have been unable to obtain in this 
country any literature which is so 
stimulating as that which appears in 
American publications 
In these circumstances we would 
like, if possible, to purchase a quan 
tity of reprints of your above article 
If it is practicable, we shall be greatly 
obliged if you will quote us for either 
250, 500 or 1,000 copies 
J. R. K. Russet 
Plastic Engineers Ltd. 


Glamorgan, Scotland 
& 


Ed—We regret to inform you that we 
do not have any reprints of “Nylon 
In Bearings and Gears,” available. 
However, we will be able to furnish 
reprints of the article by offset print- 
ing. The cost of 250 copies will be 
$102, the cost of 500 copies $116, 
and 1,000 copies $136. If you so 
desire, you may reprint the article 
yourselves by offset printing, provid- 
ing Propuct ENGINEERING receives 
a credit line. 


Gentle Hint 


To the Editor: 

In the Technical News section of 
the January issue, a description of the 
RCA typhoon analogue computer is 
given. This is one of a series of small 
news articles on computing and cal- 
culating machines that has come to 
my attention in PRopucT ENGINEER 
ING and it would seem that a generic 
treatment of the subject, covering com- 
puter types and discussing the possibili- 
ties in their use by the design engi- 
neer, was long overdue. 

A recent meeting of the Society of 
Naval Architects and Marine Engi- 
neers at the Washington, D. C., labora- 
tories of Reed Research, Inc., discussed 
new vistas of computer possibilities 
for technical people and noted that 
structural designers and operations 
engineers have made only partial use 
of the help that high-speed computers 
can give them, both in getting solu- 
tions of problems never before solved 
and in speeding design computations. 
A panel of computer experts and 
mathematicians told the engineers and 
Naval architects how digital and an- 
alogue computers could solve prob- 
lems of ships design and operation and 
answered specific questions posed by 
members of the society. 

They showed how computers could 
be used in the field of ship building, 
even on production problems in sched- 
uling. For example, when a timetable 
of ship construction is disrupted by 
failure of certain vital components to 





























Housing molded with Hercules* Cellulose Acetate Molding 
Powder by Industrial Plastics Company, Chicago, Illinois. 


IN SELLING, TOO! 


HERE is something really new in kitchen tools—the Oster electric 
knife sharpener. Simple and easy to use, its unique double action 
quickly puts a factory-sharp edge on any knife, sharpening both sides 
of the blade at the same time. 
In turn, a gleaming-white housing molded with versatile cellulose 
acetate gives this new Oster product a double selling edge. It looks 
better, and works better, too! Handsomely styled, its through-and- 
through color can’t chip, peel, or wear off . . . it has excellent resistance 
to kitchen oils and greases . . . plus a hard-to-break toughness that 
spells a long and satisfactory service life. ; nena nee lon 
Whether yours is a household or an industrial product, you may Pot pe coy Be ettiien se ae cn ' 
find in cellulose acetate an excellent means of giving it an edge on the tained, cellulose acetate provided a material 
competition, both in appearance and performance. Our design and on Sen or sa 
technical staffs invite your inquiries. 


A skillfully constructed die produced this sturdy 


neuring quiet operation of the completed unit 


HERCULES POWDER COMPANY 904 Market St., Wilmington, Del 


| HERCULES Cellulosic Plastics 


*TRADE-MARK Inquiries about the new Oster electric knife sharpener should be addressed to the manufacturer, John Oster Mfg. Co., 2acine, Wim 
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Our Readers Say . ....-contiaued 


arrive from a supplier, the whole com- 
plex operation must be re-scheduled 
down to the minuest detail. This, is 
a costly, time-wasting process that can 
be handled quickly and efficiently by 
a high speed computer. 

Farther back, at the point where a 
ship is taking form on the drawing 
board, many problems exist which 

| have never been solved. These include, 

| for example, problems involving odd 

geometrical shapes, such as hull torms, 

which cannot be expressed by mathe- 

matical formulas but can be resolved 

by computers. The group gave other 

examples of actual computer work in 

ship design, particularly in analyzing 

hull vibration, gearing problems, and 

Peg tne : been ona hard to cheev cines . | problems involving tactical pesform- 
he lined che asat of nln ponte wie ) ance of ships, in evasive action. 

An interesting point emphasized 
during the discussion was the close 
similarity between problems of military 

> i efhiciency, actually being considered 
For greater safety under foot, | from a mathematical viewpoint, and 
, business operations, involving con- 
siderations of economic efficiency. In 


the light of computation techniques, 
| the one supplements the other; lessons 
learned in war are applicable to prob- 
= lems of peacetime production and 
economy. 
Kk 


Many costly errors in ship opera- 


in your plant and on your products 


tion, all due to the limitations of 


human calculating ability, are reflected 
- in dollar losses of any company op- 
’ erating, say, a fleet of tankers. How 


can such a fleet be operated most effi- 
ciently? Many complex and divergent 
factors, tachoding emand and supply 
between far separated points, enter into 
this problem. 

Because of the many variables, a 
solution for a given set of circumstances 
requires mathematical calculations tak- 
ing so much time that an answer could 
never be ready when needed. Here 
modern computers, with their unbe- 
lievable speed, might save millions of 
dollars annually. 

Similar problems exist in logistics. 
Consider, for example, the myriad 
complexities involved in planning the 
Normandy landings of War II. These 
problems, using modern computer 
techniques, could be enormously sim- 
plified both as to time required and 
as to personnel needed. 

Capt. Harold Saunders, special as- 

. sistant to the chief, Bureau of Ships, 
Firesafe Adds Strength Navy Department, contrasted past 
practices of Naval architecture and 
Marine Engineering with present pos- 
4 J New Bulletin with New sibilities. Recent advances make super 
Ideas — Just Out! Bulletin speeds in computation necessary. Cap- 
FI. Complete engineering | tain Saunders shared the optimism of 
INLAND STU COMPANY, Degt.PERI ae data. | the computer experts, agreeing that 
Seles Offices: Chicago, Davenport, Dero, computers can speed the solution of 
Lo Hwavaee, New , - | 

York, St. Lovis and St. Paul, STOCKED BY LEADING STEEL WAREHOUSES many of today’s complex problems. 

While all the members of the panel 
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Our Readers Say continued 


were educators, government bureau 


representatives, or agents of business Y: 
organizations directly interested in cal e 


culating machine manufacture, the 


writer was struck with the practical 
bent of the discussion and felt that 
Propucr ENGINEERING has been over- 


looking an important design facet of 
the future ROBERT DELANEY 
McMasier-Carr ¢ ‘ 


Ed—Mr. Delaney may regain some of 


his faith in Propuct ENGINEERING 

by examining Dr. Bromber’s and Mr PA nf K é o ~ 

McCoy’s article on differential an - 
alyzers in this issue. ‘ Tr See 1 iy 


American Know How in Dutch 
To the Editor: 


We read the very interesting inter 
view with Mr. Dreyfuss entitled ‘“Th« 
Role of Industrial Design” in the Sep 


—o 
tember issue of PRopucT ENGINEER @) | LY Pp k 
ING aker ETE 

The Netherlands institute for In ‘ALL “ 
dustrial Design is engaged in promot- mate 14 them } AMS 7274 OH Seren O-Rings | 
ing an interest and understanding in 

os ; rker O-R 

Dutch Industry for industrial design and all Packer O-Rings 
and to this end distributes all available as } AN 200 Fag aatets 
matter that can be of any help in this of applicable spéifications 

This interview is so gripping and 
explains the conception of industrial 
design so clearly to outsiders that we Parker is the one O-Ring manufacturer having an all-inclusive 
would be grateful to you if you would line. And ONLY Parker has 
give us your permission to have it + 
translated into Dutch and widely dis 
tributed amongst industry 

—K. SANDERS most thorough compound formulation 
Instituut Industriele V ormgeving 
The Hague Holland most extensive research facilities 

Ed—We are glad to extend to you strictest quality-control processes 
permission for republishing the Drey- 
fuss article. Your interest in this arti- most exacting inspection and handling 
cle is very flattering 





most complete mold-making facilities 


AE PLLA OA a eC armor + 





Popularly used O-Rings stocked by authorized distributors in 
principal cities. Special Service O-Rings of tested and approved 


Cam Design 


compounds supplied on order. Write now for new Parker Cata- 
To the Editor log 903 which includes complete basic data on O-Ring sealing 


We are in need of some practical de- 
sign information on the maximum 
pressure angle permissible for high 
lift, high speed plate cams using roller 
followers. We would like to know if 
there are any past issues of PRODUCT 


ENGINEERING that carry articles on 
- / The PARKER Appliance Compen 
this subject. —P. C. Lutz 


H. Earle Runion Cleveland 12, Ohio 


Ed—It is believed that the informa- | Please send me my free cop; of new 
tion you are seeking may be found Oting Cotatag tte. 963, 

in the following articles: “Cam De- a 

sign and Analysis for High Speeds and , 

Torques” by Milton A. Sanders on | TUBE FITTINGS Company. 

page 84 of the March 1947 issue; VES: O-RINGS 

“Velocity and Acceleration in Cam 

Design” by John S. Kahr on page 


THE PARKER APPLIANCE COMPANY 
17325 EUCLID AVENUE, CLEVELAND 12, OHIO 
5827 W. CENTURY BLVD. LOS ANGELES 43, CAL 
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R-B-M INDUSTRIAL 


CONTACTORS Vi 


Underwriters’ Approved 
600 Volts AC 


SIZE 
Non-Reversing 
2 to 4 Pole 2-3/4" w. x 3-5/8” h. x 3-5/16” d. 
5 to 8 Pole 5-9/16" w.X 3-5/8" h. x 3-5/16" d. 
Reversin 
2 to 4 Pate 5-9/16" w. x 3-5/8" h. x 3-5/16” d. 
Note: 10 and 15 ampere contactors have same mounting and over- 
all dimensions. 

ACCESSIBILITY 
To replace contacts, it is not necessary to disassemble the complete 
contactor. Just remove the parts comprising the stationary and 
movable contacts. Contacts can be replaced without disturbing 
wiring. To change coil, remove magnet frame and coil assembly 
only. (See illustration below.) 

FLEXIBILITY 
Using a screw driver only, you can easily change any pole from 
normally open to normally closed. No special parts required. 10 
and 15 ampere parts are interchangeable. 

RELIABILITY 
Laboratory tests involving millions of operations, plus field serv- 
ice of thousands of R-B-M contactors on door operators, radio 
transmitters, packaging and weighing machinery, hoists, machine 
tools and many other industrial apphi- 
cations offer proof of roman. . wf 
trouble-free performance. 

ADVANCED DESIGN 
Melamine Insulation. Molded coil 
housing. Ilsco solderless connectors. 
50/60 cycle magnet coils. Palladium 
silver contacts. Stainless steel self-con- 
tained contact springs. 
Where space is a factor, and accessivility a 
must—use R-B-M industrial contactors. Initial 
low cost plus dependable performance will 
save you money. Write for Bulletin 600 and 


price list on your company letterhead. 
Address Dept. .-3 


MANUAL AN 
FOR AUTOMOTIVE INDUSTRIAL COMM 


Our Readers Say continued 


246 of the March 1946 issue; ‘‘Pre- 
cision Cam Design Methods and 
Analysis”, an Editorial Staff article. 
on page 845 of the December 1945 
issue. 

Your attention also is called to three 
reference book sheets concerning cam 
design which appear in this issue of 
Propuct ENGINEERING 


There Are Steels and Steels 


To the Editor: 

We are interested in obtaining in 
formation on the use of tool steel tub- 
ing, sold by many firms for making 
bushings, die sets, blanking and form 
ing dies, and various types of ma 
chine parts, such as sleeve and collet 
bushings. This material is furnished 
to the user in the annealed state 

Many advantages are said to result 
from the use of this stock. These 
claims, however, are all very general 
in nature, and we are investigating the 
economics of its applications. How 
much of this material is used? What 
real savings can be obtained through 
its use? Where, when and how is it 
used ? 

Have you published anything on 
this subject in recent years? Can you 
put up in touch with or suggest any 
persons whom we can contact to get 
more information on this subject? 

FRANK W. HANKINS 

Frank W. Hankins & Co., Inc 

Ed—Some of the questions I can an 

swer. For some of them though there 
is no adequate answer. 

Tool stee f course, are part of a 
family of high y hardenable steels, 
but that family extends beyond what 
are normally termed tool steels. All 
statistics with which I am familiar 
break steels down into classifications 
of carbon steel, alloy steel (except 
stainless) and stainless steel. It is the 
second of these categories in which 
tool steel would fall. The production 
of tubing made of alloy steel in 1947, 
according to the U. S. Census of 
Manufacturers for that year, was 201,- 
986 tons with a total dollar volume of 
$36,611,000. It may be that the 
American Iron and Steel Institute can 
give you a finer breakdown than this, 
but I rather doubt it. 

The family of tool steels breaks 
down into four general classes. The 
plain carbon tool steels are used for 
some cutting tools, but their disadvan 
tage is that they do not retain hard 
ness at elevated temperatures. More- 
over they are liable to crack or warp 
in hardening if the tool is of intricate 
shape. The oil hardening steels have 
sufficient alloy content to harden on 
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For Operating Temperatures... 
—100° to + 500° F. 


Connecticut Hard Rubber chemists have built real temperature resist- 
ance into COHRLASTIC Fabrics. 

These silicone rubber-coated fibreglass materials remain soft, flex- 
ible and resilient over an extremely wide temperature range. 


Meet AMS 3315 and QM MIL-T-10035A 


Their excellent resistance to hot oil makes them an ideal gasketing 
under conditions that cause other materials to harden and leak. 
Thousands of applications have proved their effectiveness. Equally 
good sealing is obtained at very low temperatures . . . an important 
feature for winterization, aircraft or refrigeration work. 

COHRLASTIC fabrics may be readily cut to size or died out to 
form gaskets . . . or are obtainable in the form of finished gaskets. 

‘Send for technical data sheets giving physical properties. 


++ + + + + + + HF HF 


Gaskets 
Diaphragms 
Ducting 

Conveyor Belts 
Heat Sealing Jaws 
Boiler Sealing 
Expansion Joints 
Press Covers 
Electric Insulation 


Low Temperature 
Service 


The Connecticut Hard Rubber Co. 405 East Street. New Haven, Conn. 
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Our Readers Say continued 
~ quenching in oil, a characteristic that 
* means reduction in distortion or crack- 


d ; : ing. These steels, too, are not suit- 
¥ d epenadada ble aiaaniale able for high temperatures. Semi-high- 
e . speed steels can operate at somewhat 


- : higher temperatures due to the pres- 
ence of fairly high percentages of 

, tungsten and chromium in the alloy 

thls They harden well without cracking or 

4 warping. The high speed steels retain 
> ae a good deal of hardness, even when 


* heated to the red state, because of 

their high alloy content. Heat treatment 

‘ of these steels takes place at very 
high temperature. 

: to mele uct PNatelaaatela fas The question of economies to be 

i ae p p obtained through the use of any one 

| of these tool steels depends on the 

service conditions under which the 

tool or part is to operate. Naturally, 

the higher the alloy content is the 

P more expensive is the steel. Higher 

| alloy steels are more difficult to work, 

too. Hence, a designer would hardly 

use a high alloy steel where a low 

carbon steel will do the job. How 

ever, where elevated working tempera- 

, 4 tures are involved or where wear re- 

(F | sistance is essential, it is sometimes 

é@ = | impossible to use anything else. In 

(4 | some cases, special technics, such as 

cold-working, can improve the strength 

of materials to a an extent that 

a lower priced steel so worked can 

do the job of one of higher alloy con 

tent. In the June issue of PRopuCcT 

ENGINEERING on page 130 there is an 

article entitled “Selecting the Proper 

tn HAE os a fochay ial Steel”, which discusses these factors 

in some detail. 


deve | 4 
— tits: J In general, we may say that the 
vices, extensively. used or tool steels and other high alloy con- 
mawctal ond indus tent steels are used only when a less 
' expensive material will not do the job 
igehi-mumel-Je]-Jalelelel| -mmililiale| 
satisfactorily. To decide, in any appli 
to insure efficient produ cation, just what the best material is, 
toad converinaen ue an engineer must know all of the con 
ditions involved. In some cases, as in 
prevent work spoilage and 


die bushings for long run use, it may 
be more economical to go to a tung 
cust: ten maiority of Maa sten-carbide instead of using even the 
hardest steel. Without knowing in de 
tail the operating conditions of any 
abo necvits levice rile (-ia-te Mie lale icles Man: ne part it is impossible for anybody to 





pick the best material 


ee Proof of the Pudding 


i To the Editor: 

The most interesting part of the 
cigar machine artic “Interchange- 
able Parts Key to Cigar Making”, in 
the December issue of Propuct ENcI- 
NEERING, was left out, namely, the 
outer wrapper shape and the rolling 
path the suction arm takes to cover the 
cigar 

I have made an extensive study of 





BOX 7, CENTERBROOK, CONN. 

















Foro 

Heosier-Cardine! Corp. 
Evensvitle, ind., Gits 
Molding Corp., Chicago, 


—MORE THAN EVER— 


PLEXIGLAS 


MOLDED PARTS 


The photograph of these typical PLEXIGLAs auto- 
motive parts shows the beauty, but not the ease 
of molding—the sparkling appeal, but not the 
permanence of PLexicias. Remember this, too 
perfectionists build America’s motor cars. And 
PLEXIGLAS acrylic molding powders meet their 
rigid requirements! The demand for PLEXxIGLas 
molding powder currently exceeds supply. We 
suggest you investigate this material for your 
defense applications or for other future uses 
Experimental quantities are availabl 


CHEMICACS @ FOR INDUSTRY 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Prexictas is a trade-mark, Reg. U. S Pat. Off. and in principal foreign countries 


Canadian Distributor: Crystal Glass & Plastics, Lid., 54 Duke St., Toronto, Ontario, Canada 











Pheoll Screws, Bolts, and Nuts are er .er to 
start, easier to drive and casier to t’ hten— 
because they're accurately machined and 
threaded. These features cut your assembly 
time and cost. 


TH 


The grain structure and flow of metal ob- 
tained through cold heading and roll thread- 
ing increases the structural strength of 
Pheoll Fasteners. Cold working improves 
thread bearing surfaces, providing greater 
area of contact for firmer grip. Greater 
strength reduces possibility of shearing, and 
time lost in subsequent removal and re- 
tapping. 


Step by step Pheoll inspection, through 
every process of production, assures uniform 
head size and shape; cleanly milled and re- 
cessed heads, neat chamferiag and counter- 
sinking. All these factors contribute to the 
quality and finish which add materially to 
your product's final appearance. Write for 
Pheoll's product literature and price list 





THESE PHEOLL PRODUCTS INCREASE 
YOUR PRODUCTION RATE. Thumb Screws 
Machine Screwst ¢ Wood Screwst « Sheet 
Metef Screwst ¢ Stove Boltst « Rolled 
Threaded Wires and Studs « Special Rivets 
and Pins « Brass Washers 











t Furnished in slotted 
ond Philips Recessed Head Types 
pat 


SCREWS e¢ BOLTS 


Our Readers Say continued 
this wrapper layout work and have 
come up with the correct formula. I 
have made a number of wrapper lay- 
outs of various shaped cigars. From 
these a cigar machine manufacturer 
made his wrapper dies and has proved 
them to be correct. 

I am under the impression that not 
many engineers are able to lay out a 
cigar wrapper from the drawing of a 
cigar without trial or guess work. A 
New York college professor claimed 
it was simple. Upon checking his 
method, we found it to be worthless. 
It would be interesting to know if any 
of your readers could develop a cigar 
wrapper and give its rolling path. 

—A. VAN VEEN 
Canton Center, Conn. 





Another Buffer Design 


To the Editor: 

There appeared in your November, 
1950, and December, 1950 issues an 
excellent two-part article titled “Selec- 
tion Factors ie Mechanical Buffers’’ 
by Joseph Brown. There is one buffer 
design Mr. Brown does not mention, 
however, which should be included 
because of its reliability and wide ap- 
plicability. This consists simply of 
one or more standard planer-type cut- 
ting tools mounted on the moving 
mass and aimed at a soft metal target 
By profiling the target and/or varying 
the number, size and position of the 
cutting tools, it is possible to achieve 
almost any desired deceleration action 
It is also possible to achieve several 
Operations in rapid succession by in- 
dexing the target. 

Recently, this device was applied 
very effectively as a safety table stop 
in the design of a large planer. The 
writer does not recall the manufac- 
turer. A. F. GAGNE, Jr. 

Stratford, Conn. 


Theories in Conflict 


To the Editor: 

Recently, I was required to calculate 
the length of wire, yy in. in dia over 
the insulation, wound on a 2 in. dia 
tube that would produce a coil 5 in. 
long with 1,000 ampere-turns. From 
this one finds that the number of rows 
is 5 + py = 80 and number of turns 
in each row is 1,000 + 80 = 12.5 

(approximately 13). 

| My attempt to solve the problem by 
utilizing the nomogram constructed 

| by Mr. C. Nachod, published in the 
August 1949 issue of Propuct ENGI- 
NEERING, failed, as the point of inter- 


SIMPLEST... 
MOST COMPACT 


AIR 
HYDRAULIC 
WATER 
CYLINDERS 


Add up these advan- 
tages. They are the 
reasons why more 
and more equipment 
manufacturers are 
specifying Ortman- 
Miller cylinders for 
all types of applica- 
tions. 
Simplicity of design 
eliminates tie rods 
and bulky end caps . . . saves one-third 
in installation space. All parts and 
mounting brackets interchangeable 
bore for bore. Cost less to buy, install 
and service. Full range of sizes (1/2” 
to 8” bores) available for early ship- 
ment. Machined steel (no castings) 
and bearing bronze throughout. 


Write teday for details! Speed production, cut 
costs and save spoce with Ortman-Miller 
cylinders. 


FREE TEMPLATES 


For the first time in 
the industry, O-M offers 


set of 





o Pp 
showing all cylinders and 
mounting brackets. ‘2 


scale. Your set on request. 


ORTMAN-MILLER 





MACHINE CO., INC. 


| section of “Secant IT” line with turn- | y218 150th Street Hammond, indiene 
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Our Readers Say continued 


ing scale QO is out of nomogram’s 
space. I then tried to use the formula 
or determining length of wire, 
L= Bw. ) given by Mr. Nachod, 
15.3 xt 
who used the following notation: 
length of coil 
d = outside dia of tube 
D = outside dia of coil 
n number of turns in each 
row 
t outside dia of wire 
I first determined D in the following 
manner: 
d + 2tn 
D=24+2x * X 13 
3.62 in. 
Then by substituting my values in 
Mr. Nachod's formula, I found L to 
be 762 ft. 

The value of L thus obtained, how 
ever, proved to be lower than the 
length actually needed as I found 
later. The origin of the error seems 
to be due to faulty formulation. The 
formula is based on the theory that 
the coils are concentric circles rather 
than spirals. The fundamental equa- 
tion Re spiral is: 

n?+n d +1)= 4 x 12 
t rt 

in which 1, is length of wire in ft 
(In my  megey 1, the a of 
wire in ft in 13 turns.) Using 2 
in. and t = y in. we find that |, 
9.8 ft. The length of 80 rows then, 
will be 784 ft, as against 762 ft ob- 
tained formerly. 

To simplify the solution of above 
equation I have constructed a chart 
giving accurate values of ratio i on 
the basis of the number of wire turns 
in a single row » and the ratio 


To find the data required for my 





“u— 














USE COUPON BELOW TO GET CATALOG ON 
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GEARS 


EXPERIENCE 
that has real 
value for you. 


LUFKIN “advanced design” in horizontal 
parallel] shaft Herringbone Gear Reducers 
and Increasers meets every requirement. 








LUFKIN facilities are extensive, modern, 
and the organization is staffed with engi- 
neers who began by tackling the tough 
problems. 


If your knowledge of LUFKIN is through 
name only, we invite you to contact us and 
find out how this organization can be of 
particular benefit to you. 


If yours is an unusual problem that cannot 
be provided for by standard units, present 
your problem to the nearest LUFKIN repre- 
sentative or to the home office. 


Two LUFKIN S-126 Geer Reducers LUFKIN Geer Reducers for newspaper 
driving triplex pumps machine driving dryer section 


LUFKIN 
FOUNDRY & MACHINE CO. 


LUFKIN @¢ TEXAS 
@ PLEASE SEND CATALOG G-! 


evoaosdtz 
= 
- 


Fi 
by 
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% abrasion 
resistant, smooth material that would never snag telephone operator’s 
nylons, while resting her feet up off cold 

would you use? 


2 FOUNTAIN PEN FEED ROD: Required: material resistant to cor- 
@ rosion, machinable to close tolerances of 0.0005” with smooth finish 

for perfect flow of ink. Polished, attractive surface. All at reasonable 
cost. Your best pen probably uses this material. What is it? 


BODY FOR DIAPHRAGM VALVE: All-purpose valve in small 

© sizes, pressures up to 125 psi. Handles wide variety of corrosive 

inorganic chemicals and organic solvents. Problem: to find chemi- 

cally resistant material for body, cheaper than stainless metals. What's good 
for this job? 


Answers: No. 1—Ace red hard rubber was molded over steel core to give 
perfect foot ring. An idea here for you? No. 2—This is one of many pen 
parts machined at high speed from Ace hard rubber rods and tubes. Sizes 
as small as 44” O.D. up to 6” O.D. Samples on request. No. 3—Ace Saran 
is ideal for these valve bodies, products of Ace injection molding equipment. 


T FOOT RING FOR STOOL: Designers sought si: 
* 


oor. What material 


Yes, sometimes it’s hard rubber, and sometimes it’s 
one of the other plastics that’s best. Ace, with 
many hard rubber and plastics com to choose 
from, is fully equipped to supply whatever you need. 


Ask for ACE Handbook 





\ HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 


Tt MERCER STREET © NEW YORK 13, N. Y. 





Our Readers Say continued 


problem, for example, one starts from 
the point on the bottom scale designat- 
ing £ 
upward to the sloping line marked 
n == 13. The intersection will indi- 
cate on left-hand vertical scale that the 
iF 


32 and traces it vertically 


value of == 156. Consequently, 


1, 156 & yy 9.8 ft and L = 
28 < 80 — 784 ft. 
—Victor TATARINOV 
Pilsen, Czechoslovakia 





Where Can I Get It? 





New Casting Methods 


To the Editor: 


We are interested in obtaining ad- 
ditional information concerning two 
new methods, namely, the “‘C’”’ process 
and the “Mercast” process, described 
in the article “What's Ahead in Met- 
als” on page 87 of the October issue 
of Propuct ENGINEERING. Also, we 
would appreciate your giving us the 
name of the firm which makes the 
age so mold castings in copper 
ase alloys shown on page 94 of the 
same article. —J. J. BORENSTEIN 
Jaybee Manufacturing Corp. 
Ed—Additional information concern- 
ing the “C” process can be secured 
from the Bakelite Corp., 30 East 42nd 
St., New York 17, N. Y. Requests for 
information about the “Mercast” proc- 
ess should be sent to Mr. Leslie Peat, 
the Mercast Corp., 295 Madison Ave., 
New York 17, N. Y. Permanent mold 
castings in copper base alloys are 
made by Non-Ferrous Perma Mold, 


| Inc., 1 {<nsfield, Ohio. 


Age Hardening Stainless Steel 
To the Editor: 


Within the last year we have seen 
an announcement and advertisement 


| of a new stainless steel which could 


be age hardened. It was claimed that 
the new alloy, properly hardened, has 
much greater hardness and wear resist- 
ance than was previously attainable in 
stainless steels and that its corrosion 
resistance is also excellent. 

We have not been able to find the 
advertisement to which we refer, but 
it occurred to us that you might be 
acquainted with this product and 


| would be able to refer us to the manu- 


—G. C. Tippetrs 
Tibbetts Laboratories, Inc. 


facturer. 


| Ed—It is suggested that you write to 
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TOF-ST. OF Ss best proving 


It pays to specify 70F-STUF 
aluminum bronze alloys for 
parts that must stand up 


@ Because they are both light and tough, TUF-STUF aluminum 
bronze alloys have proven invaluable in America’s aircraft as valve-seat 
inserts, spark plug inserts, valve guides, gears and other vital parts. 


If your product requires machined parts that are strong but light, 
resistant to corrosion, long wearing and resistant to oxidation even at 
high temperatures, then TUF-STUF is the right alloy for the job. 


TurF-STUF alloys are furnished in the form of forgings, rods and screw 
machine parts. They fill Federal Specification QQ-B-666, Grade B, 
and several other variations. Because of the increased use and demand 
for both aluminum and copper, jobs carrying a Defense Order 

Number are receiving first consideration. 


MUELLER BRASS CO. 


PORT HURON 16, MICKIGAN 
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Our Readers Say continued 


either of the following firms: Armco 
Steel Corp., 703 Curtis St., Middle- 
town, Ohio; Carnegie Illinois Steel 
in Co., Carnegie Building, Pittsburgh, Pa 
° aise ontacts 
No chatter 


Vienna Calling 


To the Editor: 

In the August 1950 issue of Prop- 
ucT ENGINEERING mention is made 
of two items in which we are inter 
ested, pneumatic relays for industrial 
timing circuits and an equipment for 
discovering air leaks 

We would appreciate receiving your 
indications of the companies able to 
offer both types of equipment. Also 
if possible, please let us have a catalog 
of both firms.—HOERBIGER & Co 

Vienna, Austria 


Quiet in operation 
Eliminates double 
contacting or 
breaking of circuit 


STEEL MERCURY TIMERS ' Ed—-We cannot supply you with cata 
¢ logs, but we certainly can refer you to 
the firms that make the products in 
as deat nal which you express an interest. They 
ercury acts " you ) 
»-biethibie ead are as follows: Pneumatic Relays 
f H. C. McDaniel, Westinghouse Elec- 
tric Corp., 363 Fourth Ave., Pitts- 
burgh, Pa.; Air Leaks: The British 
Thomson-Houston Co., Rugby, Eng 
land. 
See Telephone D 
Durakool, Inc = ‘ . : 
Casting Molding Materials 
To the Editor: 

The editorial ‘What's Ahead in 


; ‘. : Metals” which appears in the October 
Since 1887 issue of PRopuct ENGINEERING, men- 


tions two new casting methods, the € 


Process and Mercast 


= 
I am interested in learning more 
i | | W A | K E E about these processes and would ap 
; preciate your sending me the names 
A is of the companies producing the mold- 
WROI WAS H f RS ing material for these methods 


Howarp C. SKIDMORE 
Spe ( ialt lé Ine 





Ed—More information about the ¢ 
Process casting method can be secured 
by writing to the Bakelite Division 
f of the Union Carbide and Carbon 
WASHERS yo Corp. 30 E. 42nd St., New York. 
a> z © . New York, or the Plastics Division of 
Pens Competitively Priced the Monsanto Chemical Co., Spring 
Large volume production, the most advanced _— —_ b sca ~ . maaan 
methods and facilities, plus more than 60 years Corp , 295 Madison Ave., New York 
of continuous experience in the manufacture of oS od 
Washers, are factors that enable us to offer you method 
top quality washers and stampings at competitive 
= 5 22,000 - of — 7 ae 
ashers of every ty Stanc . i i . ‘e 
from every ype of pate ios om en Highlights Are Source of 
in any finish. STAMPINGS of all descriptions; New Developments 
Blanking, Forming, Drawing. Submit your blue- 1 4 : 
prints and quantity requirement; for estimates. To the Editor: 


: . “, ae I always enjoy reading your column 
WROUGHT WASH ER ee ye of “Highlights” in our issue of Prop 
MANUFACTURING co. x. te ucT ENGINEERING since it is a good 


orld's ge P - osher y ’ . m : 
World Lorgest Producer of Washers a : source of new developments This 


2213 S. BAY ST., MILWAUKEE 7, WIS \ , time I am interested in producing per- 


17, New York regarding the Mercast 
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cee ANETTA 


coutinuocus rolled metal 


SHAPES AND TUBING 
rolue production protlems! 


At Van Huffel you will find the facilities and “know- 
how” for building our own dies as well as cold 
forming shapes and tubing to your exact specifi- 
cations in Hot or Cold Rolled Steel, Stainless Steel, 
Copper, Brass, Bronze, Aluminum, Zinc, etc., in 


thicknesses up to 5/16 inch! 


Countless products are now being made better, 

easier, and at lower cost with Van Huffel Rolled 
Shapes and Tubing. There’s a good chance | 
YOUR product fits the picture. Why not | 

find out. Write for illustrated brochure 

showing the wide range and diver- 

sified application of Van Huffel 

Shapes and Tubing. 


lig nye 


Moms, 
A ND os 


VAN HUFFEL TUBE CORPORATION -.WARREN 


* OHEO 
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LAMINATED 
PLASTICS DIE 


HOT ROLLED ALLOY STEEL PLATE 


MACHINED IN ONLY 35 HOURS! 


SPEED ALLOY solved a troublesome pilot run problem for Taylor 

Fibre Co., Norristown, Pennsylvania, one of the largest manufac- 
turers of laminated plastics, phenol fibre and special laminates. 
Since a mold was required on short notice to produce parts represen- 
tative of pfoduction runs molded to extremely close tolerances, 
SPEED ALLOY was selected by Taylor Fibre Co. and subsequently 
machined by Wiedemann Machine Co., Philadelphia. 


Using .030" feed and ¥%" cut at 65 s.f.m., only 35 hours were re- 
quired for machining, the machinist barely noticing the difference 
between SPEED ALLOY and ordinary hot rolled plate. The as-ma- 
chined finish was excellent, requiring only emery cloth polishing. The 
mold illustrated forms square and rectangular tubes as well as plain 
angles from the various types of laminated plastic materials used in 
the electronic industry. 


IN AHURRY? INVESTIGATE SPEED ALLOY! 


This chrome-moly “TIME -SAVER" stee! 
bridges the gap between carbon and tool 
steels, its ease of machin- 
ing, moderate cost, response 
to heat treatment, rugged- 
ness, weldability and avail- 
ability in large plate sizes 
up to 72" wide and 6" 
ick) may be the answer to 
your problem. 





Wis Houpipay Go. 


«ie.> 





SPEED STEEL PLATE Div. 
120 139th St, Hemmend, ind. 


Plants: Hammond and Indianapolis, Indiene 
DISTRIBUTED BY 


sesten < Nriond Lachton, Me, “Oiiqepers Coon Dida Ye 


Propuct ENGINEERING 


Our Readers Say continued 
manent black designs on stainless steel, 
the - thermostat, and cold galvaniz 
ing of iron and steel by spraying. 
brushing, or dipping. Would you 
please send additional information as 
to where these parts or coatings can be 
obtained. —J. J. PROHASKA 

Swift & Compan) 


Ed—Further information may be ob 
tained as follows: Stainless Steel 
Stainless Ornamentals, Inc., Boston, 
Mass. (Ateen-Ate); Tiny Thermo 
stat: George Ulanet Co., 411-15 Mar 
ket St., Newark, N. J.; Cold Galvaniz 
ing: Chase Chemical Corp., New 
York, New York. 


Plating 
To the Editor: 


We are very interested in the silver, 
chrome, and brass plating business 
Do you have literature that you could 
send us concerning this work? 

—NOoRMAN ALLBRITTON 
Allbritton Electric Co 


Ed—Some information on plating 
from the American Silver Company of 
Flushing, N. Y. and the Krome-Kote 
Company of Chicago, Ill. happens to 
be in our offices. This we are forward- 
ing to you. 

In addition to this, it is suggested 
that you contact the Bridgeport Brd8s 
Co., 32 Grand St., Bridgeport, Conn 


Scientific Interest 
l'o the Editor: 

On page 148 in Propuctr ENGI 
NEERING, Volume 20 No. 12, I read 
an article concerning a new invention 
on the use of zirconium in arc lamps 
In this article it was mentioned that 
the inventor, Mr. W. D. Buckingham, 
works at the laboratory of Western 
Union Water Mills, Long Island. 

From a scientific point of view I am 
very interested in this kind of article. I 
wrote a letter asking Mr. Buckingham 
for more information and, if possible, 
more literature about this new lamp. 
Unfortunately, however, I did not’ get 
an answer, and my second letter was 
returned with the remark, “Address 
incorrect”. 

Would you be kind enough to give 
me Mr. Buckingham'’s correct address 
so that I will be able to ask for the 
information wanted. —A. S. BAYERL 

Bilthoven, Soestdijkseweg 33 N 
Holland 


Ed—The address of Mr. W. D. Buck- 
ingham is The Western Union Tele- 
gtaph Company's Laboratories, Water 
Mill, L. I, New York. 
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NEW BOOKS 





1950 Modern Plastics 
Encyclopedia and Engineer's 
Handbook 


1213 pages, 8x 11% in. Published by 
Plastics Catalogue Corp., 122 E. 42nd 
St., New York 17, N.Y. $3. 


The latest edition of the Modern 
Plastics Encyclopedia has been revised 
to put more emphasis on engineering 
and handbook information. The engi- 
neering section has been expanded to 
include more information on fabrica- 
tion methods. For example, important 
advances in extrusion, new techniques 
and equipment for the molding of 
large pieces, new developments in 
slush molding, manufacture of pro- 
ducts from resin-bonded woodwaste 
are presented in detail. 

New resin developments are also 
highlighted. The articles on film and 
sheeting include entirely new data, 
with useful charts. The section on 
laminates and laminating has been 
enlarged to include new factors in this 
field. 

For relative newcomers to the plas- 
tics field, the article on the progress of 
plastics in the past decade is especially 
“ecommended. 








Capacitors for Industry 


W. C. BLoomauist, Indxstrial Engi 
necring Division, General Electric Co 
246 pages, 6 x 9 in. Published by 
Jobn Wiley & Sons, Inc., 440 Fourt/ 
Ave., New York 16, N. Y. $4.50 


Although capacitors are exception- 
ally useful, their utilization in indus- 
try has been limited by a lack of prac- 
tical application information. The ob- 
jective of this book is to present this 
necessary information in readily usable | 
form. | 

This book should be especially valu- | 
able to the industrial plant engineer 
and electrician, utility powez salesman, 
consulting engineer, and industrial 
power application engineer. Since 
these persons want a practical solution 
quickly, the application information 
and data have Sea presented in tab- 
ular and curve form. In most cases 
the answer can be obtained directly 
without the solution of the right tri- 
angle or use of complex algebra. Nu- 
merous examples are included illus- 
trating the use of data and, where 
necessary, the step-by-step procedure 
for solution of practical problems. Al- 
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ines 
werful propeller type engin 
pe flight uses Marman — 
Couplings to attach engine to <p os 
rigid, high-strength poe yt sword = 
++ ig an ideal Coupling tor 4 
rare “A large selection of woe ~~ eis = 
e 

ilable to accommodate a4 w! ( a 

per as pressure and strength requiremen 


One of the most 
ever cleared fo 


Attachment of Jet En 


A Marman V-Band Coupling ' 
tail pipe to the tail cone on - 
filling stringent requirements, ve powre 
ight seal at all times and prov hoon sor 
tion capable of carrying heavy — 
er h temperatures. Quick wer 
ran , V-Band Couplings achieve significan 
es in space, weight, cost and time. 


j i ith Marman 
nd design time With Mar 
er el for Special Applications , 


i et ey 


is used to join the 
eJ-47 Engine. Ful- 
it must maintain 4 














a the finest in 


STAINLESS 


STEEL 
FASTENERS 


MADE RIGHT - 


ess stee 


PRICED RIGHT — 
>» ALLMETAL uses mod 
ern equipment—including cold 
heading machines devoted 


solely to stainless 


ise ie. eee 
RIGHT COMBINATION 


For solving fastening problems 


quickly, economically 


Allmetal!l has the fasteners you 
want. Stock items, including 
Government and “AN” specs 
shipped immediately. Prompt 
delivery on various types . of 
Phillips Recessed Head screws 
and spechals. Switch t¢ 

metal Stainless Fastener 


you switch to Stainless 


Use our “Rush Order” 
direct wire service — Send 
telegrams to “Alimetal 
Screw Products — WUX — 
New York.” — that’s all — 




















New Books continued 


though power-factor problems of a 
utility distribution system are quite 
different from those of an industrial 
power system, the utility engineer will 
find many of the data handy reference 
material. 

The classical definition of power 
factor in terms of the phase relation- 
ship of voltage and current in a sine 
wave was avoided because it is ab 
stract and difficult to translate into a 
physical concept. The approach taken 
here is based on the fact that there 
are two types of current in a-c cir- 
cuits: power-producing current and 
magnetizing current. With this un- 
derstanding, the practical working defi- 
nition of power factor logically 
follows 

Chapter 2 is intended to serve as 
background information for all shunt 
capacitor problems, so the few funda- 
mentals presented should be thor- 
oughly understood. Throughout the 
book the terms var and kilovar have 
been used instead of wattless, non 
working power, etc. These are ac- 
cepted AIEE terms for reactive power, 
just as watts and kilowatts are for 
real power 

Because there is so little information 
available on standard, sample, or 
guide-form specifications of capacitor 
equipments, a short chapter is devoted 
to the subject. The forms included 
are functional specifications and there- 
fore are applicable generally. 


Chemical Formulary, Volume IX 


H. BENNETT, Editor-in-Chief. 648 
pages, 6 x 9 in. Published by Chem- 
ical Publishing Co., Inc., 26 Court St., 
Brooklyn 2, N. Y. $7 


This new volume of the Chemical 
Formulary contains the latest avail- 
able formulae in all fields pertaining 
to chemistry. It is constructed on the 
same lines as the eight preceding vol- 
umes, but there is no duplication of 
material with the exception of the 
introduction. 

For those not familiar with the 
subject, the introduction provides an 
acquaintance with onaiell chemistry. 
It offers advice on everything from 
the calculation of costs to the methods 
of preparing formulae. Concrete ex- 
amples are used in illustration. There 
are also tables of conversion and a 
chemicals supply list, which is essen- 
tially a “where to buy it” section. 

The contents of the body of the 
book are various and comprehensive. 
To list a few, there are sections of 
metals and their treatment, lubricants 


and oils, rubbers, resins, plastics and 


a . 
2S GRESHE STREET. NEW YOR KX waxes, food and adhesives. The 
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continued 


formulae are presented in the simplest 
possible form with adequate direc- 
tions. Considerable length is given 
to the sections on metals and their 
treatment and to those on paint, 
lacquer, varnish and other coatings, 
for knowledge in these fields is par- 
ticularly valuable at this time. 

The Chemical Formulary, Volume 
IX, will satisfy all who work in the 
field of chemistry—the executive, who 
desires a speaking knowledge of the 
subject; the chemist, who has prob- 
lems of formulation; and the student, 
who desires a practical knowledge. 


ASTM Non-Ferrous Metals 
Standards Supplement 


Soft Cover, 223 pages, 6 x 9 in 
Published by the American Society for 
Testing Materials, 1916 Race St., Phila 
delphia 3, Pa. $3.50. 


This 1950 supplement to Part 2 on 
Non-Ferrous Metals, of the 1949 Book 
of A.S.T.M. Standards contains the 
extensively revised standards and 
the new and extensively revised tenta- 
tives in the non-ferrous metals field, 
that have been accepted since the ap- 
pearance of the 1949 Book of Stand 
ards. The 10 standards are replace- 
ments of existing standards; similarly, 
29 of the 31 tentatives are replace- 
ments, while the remaining two are 
published for the first time. Fourteen 
tentatives adopted as standard in 1950 
without revision and 7 tentatives and 
standards with minor revisions are 
listed in the contents but are not pub- 
lished in this supplement. 

The standards appearing in this sup- 

lement are indexed in the current 
ndex to A.S.T.M. Standards, which is 
published — This general in- 
dex covers all the standards appearing 
in the six 1950 supplements and the 
current standards in all six parts of the 
1949 Book of A.S.T.M. Standards, 


The Ergineering Method 


JoHN CHARLES LOoUNSBURY FisH, 
Emeritus Professor of Civil Engineer- 
ing, Stanford University. 186 Pages 
6x9 in. Published by Stanford Univer- 
sity Press, Stanford, California. $3 


This volume formulates for students 
the system of logic and reasoning 
that is the mark of the practicing en- 
gineer. Charles Steinmetz once said: 
“Indeed, the most important part of 
engineering work a also of other 
scientific work—is the determination 
of the method of attacking the prob- 
iem, whatever it may be.” Tne method 

the engineering method—is simply 
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When You Want Rotating or Reciprocating Parts 


to Operate Smoother, or Cooler, 


or Faster... and to Last Longer 


_ 


UNNEN HONING 


aa 


May Be Your Answer 


A ieading manufacturer found that he can double 

the operating speed of his machine by Sunnen Honing 
the bushings. Another found that Sunnen { Joned 
bushings last two to three times as long. Still others 
learned that Sunnen Honing holds close tolerances 

in production where former methods failed. 


These benefits are possible because Sunnen Honing: 


1. Produces geometrically true holes, straight and round. 
Accuracy to .0001”" or better. 


2. Gives you any surface finish you require — as low as 
2 micro-inches RMS in hardened steel. 


&. Permits controlled oil clearance, with a cross-hatch bearing 
surface that holds lubricants, maintains oil film. 


4. Requires no tools, jigs or fixtures. 


Send the coupon for de- 
tails. Factory trained 
boning engineers are 
at your service, with- 
out obligation. 


—_— = 
SUNNEN 


PRODUCTS COMPANY 
7973 Manchester Avenue 
St. Louis 17, Missouri 
Canadian Factory: 
Chatham, Ontario 


Sunnen Honing Machines hone all metals except lead 
and babbitt . . . open and blind holes . . . aoles with 
keyways, ports and lands . . . any diameter from 
" to 514". Easy to operate — women as well as men 
turn out accurate work with very little training. 

SP-592 


SUNNEN PRODUCTS COMPANY 
7973 Manchester Ave., St. Lovis 17, Mo. 


a Please send complete 


C7 Hove Your 
information on Sunien Honing. 


Representative Coll. 








New Books. ... continued 


“trained and organized common sense™ 
applied in a systematic manner. 

e ‘ook begins with four pages 
on logic and reasoning, followed by 
six given to sharpening terms to be 
used in the special work ahead. Non- 
technica! > > wom are then solved, 
by way of illustration, and the steps 
of the method enlarged. The middle 
section of the book discusses practical 
conditions that control the use of the 
| engineering method and solves four 

problems ranging from the figuring of 
_ the hypotenuse of a right triangle to 
the solution to San Francisco's problem 
of additional water supply. 

Inescapable uncertainties in engi- 
neering work are studied in the final 
section. The first thirty-five pages 
contain examples in measurement and 
formulas, in sampling, and in classi- 
fying and forecasting. The final thirty 
pages show the variety of ways the en- 
gineer copes with these uncertainties. 





| Circuit Analysis of 
A-c Power Systems, Volume II 


EprrH CLarKE, Professor of Electrical 
Engineering, the University of Texas 
396 pages, 6x9 in. Published by Jobn 
Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. $8.50. 


This book presents methods for de- 

termining the performance of a-c 

power systems under normal and ab- 

normal operating conditions. The 

electrical characteristics of insulated 

7 cables, various types of transformers 

’ | and autotransformers, synchronous ma- 

’ chines and induction motors are deter- 

, This may be a better way for you to procure mined, with special attention to the de- 

velopment of equivalent circuits for 

use in the component networks. As in 

designed. It pays you to search for a means to pro- Volume I, circuits are analyzed by 
meas of components. 

Curves and charts are given for de- 

cost. Making it by our Kaufman Process—by single termining skin effect and proximity 

‘ effect in circuits of non-magnetic solid 

or double extrusion—may be the answer to one or | and tubular conductors. ‘The effects 

all of these factors. Send blue prints and specifica- of open conductors in three-phase cir- 

cuits supplying ungrounded trans- 

former banks are discussed, and charts 

are given to show the conditions under 

THE CLEVELAND CAP SCREW COMPANY which high overvoltage or phase re- 

2917 East 79h Street, Cleveland 4, Ohio | versal of induction motors or both may 

occur. Methods are given for de- 


CLEVELAND 752 (Lia@Z FASTENERS |e Sieg ro oe 


without faults. 


rs The characteristic impedances of 

J oF - three-phase synchronous machines are 

/ first defined in terms of their direct- 

é § R axis, quadrature-axis, and zero-se- 
. = = 


quence components. From these com- 
ponents, the positive-, negative-, and 
zero sequence impedances of the ma- 
| chine for use in fundamental-frequency 


those special integral parts that your engineers have 


duce a stronger part, make it faster, or to lower its 


tions. We'll tell you what we can do about it. 
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The Expert Answer Team 


For manufacturers of motor cars and trucks, tractors, 


farm implements, mining and road machinery, automotive equipment, 


aircraft, heavy and light machinery and other equipment. 


Physicists, metallurgists, chemists 
and design engineers are engagec con- 
stantly on problems involving engi- 
neered rubber and plastic products. .. 
at the United States Rubber Company 
at Fort Wayne. The plant’s main work 
is the manufacture of engineered rub- 
ber parts for original equipment 
makers only —to make their products 
more functional, more comfortable, 
more safe. 

The “U.S.” experts are at the serv- 
ice of manufacturers of all types of 
mechanical equipment with moving 


parts—such as motor cars, trucks and 
tractors. The “U.S.” men have one of 
the most modern and complete lab- 
oratories in existence. At their finger- 
tips are all the latest research and 
development facilities. Many of their 
instruments and tools are unique, 
some were designed by the very tech- 
nicians who use them. 

This United States Rubber Com- 
pany laboratory at Fort Wayne and 
the skilled personnel are at your 
service. Try them... for even your 
most hopeless problems. 


UNITED STATES RUBBER COMPANY 


FORT WAYNE, INDIANA 
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USE THE 
WORLD'S BEST 
at 
NO EXTRA COST 


CASTELL DRAWING 9000 
CASTELL LOCKTITE REFILL 
HOLDERS 9400—Black or Colored 

. CASTELL IMPORTED REFILL 
LEADS 9030 





These encompass every mood of 
genius for drawing, drafting, tracing, 
sketching, biveprinting, etc. 
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New Books continued 
component networks under various 
operating conditions are derived. In- 
stantaneous phase currents and voltages 
in terms of their harmonics, which re- 
sult from unsymmetrical short circuits, 
are determined by the use of instan- 
taneous a8O components. It is shown 
that 28O components provide a natural 
link between phase quantities and 
their direct-axis, quadrature-axis, and 
zero-sequence components; they also 
provide a link between phase quantities 
and their symmetrical components. 

The discussion of transformer banks 
of single-phase units given in Volume 
I is extended in Volume II to include 
banks of four- and five-winding trans- 
formers and their equivalent circuits. 
Included also with their equivalent 
circuits are autotransformer banks, 
threephase transformers and auto-trans- 
formers, Scott-connected transformers 
with grounded neutral, zigzag and 
wye-delta grounding transformers, 
delta-zigzag and wye-zigzag  trans- 
former banks. 


Symposium on Plasticity 
and Creep of Metals 


Special Technical Publication No. 107, 
consists of four papers which were 
presented at an A.S.T.M. meeting in 
San Francisco, California on October 
10th, 1949. 5 x 9 in., 72 pages. Pub 


| lished by the American Society for 


Testing Materials, 1916 Race St 
Philadelphia 3, Pa. $1.50 


The plastic property of metals has 
been known and utilized for centuries 
and with the increased metal working 
activities during the nineteenth cen 
tury, considerable progress was made 
in the science of plastic deformation 
Since then, a large amount of infor 
mation haz been uncovered. Yet dur 
ing the last war, this knowledge was 
found inadequate to cope with the 
problems of high production. Conse- 
quently extensive research has been 
undertaken to obtain a better knowl- 


| edge of plastic deformation, flow and 


creep of metals. 

The first paper, The Experimental 
Exploration of Plast Flow in Sheet 
Metals by L. R. Jackson and W. T 
Lankford of Battelle Institute pro 
poses a simple theory for anisotropic 
metals. Although this theory is based 
on one - of ery. it appears 
that it will be adequate for most engi- 
neering materials. There was good 
agreement between the theory and 
four different types of tests conducted 

Forming Parameters and Criteria for 
Design and Production by William 
Schroeder of Lockheed Aircraft Co 
discusses the problems of stretching, 
bending and drawing. In these opera- 


on presses— 
printing frames— 
vacuum-back 
cameras — 


ATF uses GAST 


rotary air pumps 


Like American 

Type Founders, 

you may gain 

real advant- 

ages by speci- 

fying Gast Rotaries as components 
of your products. 


Consider this record: For 10 years, 
ATF has used Gast Air Pumps on 
their Vacuum-back Cameras and 
Printing Frames. 


The result? Gast dependability and 
performance proved itself. Now 
ATF is using Gast Air Pumps on 
many Kelly-One and Little Giant 
Presses. In the graphic arts indus- 
try — and in many other fields — 
the trend to Gast continues. 


When you have original equip- 
ment problems that might be 
solved with air, write Gast. 
“Air may be your answer!” 


Gast Application Ideas 
booklet — showing 26 de- 
sign problem: solved — 
sent upon request. 


Original! Equipment Manufacturers for 
Over 25 yeors 


LASTS 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(ro met we TO 30 185. To 28 wmCHES) 
GAST MANUFACTURING CORP, 139 Hinkloy St, Benton Nerber, Mich 
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Pressure Vessels for the Chemicc! 
industries. 


Heavy Press and Machine Fromes 
and hoses for the Machine Tool 
Industry. 
Illustrated above is a large Steel-Weld Fabricated 
base for a gigantic earth moving machine. This, and 
other units illustrated on this page, are typical of 
thousands of Steel-Weld Fabricated parts and major 
assemblies produced by Mahon for manufacturers 
of heavy machinery and equipment throughout the 
country. If you employ welded steel in any form— 
; or could employ it to advantage in your product— you 
Diesel Engine Crank Cases ond + will find in the Mahon Company an unique source 
aa with complete, modern fabricating and machining 
facilities . . . a source where skillful designing and 
advanced fabricating technique are supplemented 
by the art of master craftsmen from whom ‘you 
may expect a smoother, finer appearing job em- 
bodying every advantage of Steel-Weld Fabrication. 


THE RR. C2. MAHON COMPANY 
DETROIT 34, MICHIGAN 


Engineers and fabricators of Steel in Any Form for Any Purpose 
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FAST’S COUPLINGS 
cost you less to 
own and operate 


ON BILLET MILL SINCE 1923 


ast’s Couplings cost you less per year because they normally out- 

last the equipment they conne~t. That means their reasonable cost 
can be spread out over 20 years ur more... assuring low-cost service 
without excessive maintenance costs! 


Fast’s basic design is foolproof! Instead of a perishable oil seal, Fast’s 
are the only couplings to use a permanent metal-to-metal closure. Oil 
is always maintained at a safe level ... whether the coupling is running 
or standing still . . . and dirt cannot get in. Fast’s Couplings are com- 
pact, yet large enough to stand up under punishing service for 20 years 
or more! 





When you specify Fast’s Couplings, you get Koppers’ valuable en- 
gineering service. In many cases where a special 
coupling appears necessary, Koppers engineers can 

‘guce 922 modify a standard Fast’s and save you money! Get the 
ON AMMONIA COMPRESSORS eg facts on Fast’s Couplings. Mail the 


coupon for your copy of Fast’s free 


Mail Coupon for FREE Catalog Catalog today! 


KOPPERS CO., INC., Fast’s Coupling Dept., - 
233 Scott Street, Baltimore 3, Md. 
Gentlemen: Send me Fast's Catalog which gives detailed descrip- 


tions, engineering drawings, capacity tubles and photographs. THE ORIGINAL 


GEAR-TYPE 


2 


INDUSTRY'S STANDARD FOR 31 YEARS 
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New Books. . -continued 


tions, there is the ever present incen 
tive to increase the degree of forming 
until the critical stage is reached where 
failure may occur. This paper empha- 
sizes the lack of an exact criteria to 
represent the properties of materials, 
and it attempts to provide a more 
critical approach to the problem. 

The ue cf Creep Data in Design 
by H. C. Cross and L. R. Jackson 
presents briefly the types of high-tem- 
perature data that are available. In 
using these data, there are certain limi- 
tations and factors which should be 
taken into accoutit especially when it is 
necessary to extend the data beyond the 
range of actual experiments. 

Super Creep-Resistant Alloys by 
J. W. Freeman, D. N. Frey, E. E 
Reymonds and A. E. White, discusses 
the factors which affect the creep of 
metals. These factors can be sum- 
marized as: metallurgical variables, 
chemical composition, processing con- 
ditions and final treatment. 





The Engineering Profession 


T. J. Hoover and J. C. L. Fisu. 486 
pages, 6 x 9 in. Published by Stan- 
ford University Press, Stanford, Cali- 
fornia. $7.50. 


This second edition of ‘The Engi- 
neering Profession” presents an ex- 
tended analysis of the _— and 


status of the profession of engineer- 
ing and points out its capacities for 
future development. The book de- 
scribes the qualifications and duties of 
the professional engineer, his habits 
of mind, and the rewards an engineer- 
ing career offers qualified men. 

Se ee ae Regardless of how many or whet type opera- 
ond edition especially valuable to ; ce 
young men contemplating a career in tions are called for to produce your precision 
engineering and to the vocational 
counselor who is called upon to supply : ° : 
information regarding thes broad ad ground parts, Allied has the machinery, equip- 
fession. 

Municipal engineering is presented | ment—and proven ability—to perform these 
anew in an effort to clarify its out- | 
standing characteristics and thus to R , , 
emphasize its responsibility for ini operations . . . quickly . . . economically . . . 
tiating, assigning, directing, and super- 
vising a work in all engineer- 
ing lines. ¢ sections on ceramic 
engineering are mostly rewritten. 

Other considerable revisions result 
from the following radical changes: 
construction engineering is raised to 


the rank of subfield, coordinate with . ALLIED PRODUCTS CORPORATION 


DEPARTMENT 8-3 
structural engineering; heat-transfer 12639 BURT ROAD * DETROIT 23, MICHIGAN 
engineering becomes a subfield (re- 


placing preserving, conditioning, and ' 

comfort engineering) ; and electronics HARDENED AND PRECISION GROUND PARTS + ALLITE ZINC 
takes the place of communications as ALLOY DIES © R-8 INTERCHANGEABLE PUNCHES AND DIES 
the title of a subfield. STANDARD CAP SCREWS © SPECIAL COLD FORGED PARTS + 


There are thirty-nine new tables 
. . : SHEET METAL DIE Om T T 10,7 1 NGS «© FIXTURES 
representative of salaries and of the | or. a a) ee 





and to your most exact specifications. 
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Precision-Molded 


388 Wf 183 183 18 JR 
PARTS & PRODUCTS 


Natural and synthetic rubber molded 
parts, including boots, bellows, dia- 
phragms, seals, rings and rubber-to-metal 
bonded parts are molded at Acushnet to 
the most exacting specifications. 

Long experience, specialized technical 
know-how, complete modern equipment 
and positive quality control assure sus- 
tained uniform precision. The Acushnet 
plant is sufficienty extensive for mass 
production, _yet. small enough to give 
every order individual attention. All 
Acushnet rubber parts are made on order, 
none are stocked. 








Write for a copy of the Acushnet 
Rubber Handbook, on company letterhead. 





PROCESS COMPANY 


New Bedford, Mass., U.S.A. 





Address all communications to 768 Belleville Ave., New Bedford, Mass. 
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functional, industrial, and geographic 
distribution of engineers 

The study offers a unique service 
to the engineering student and the 
young engineer through the much 
needed light it throws on the engineer 
ing method and the relation between 
schoolwork and engineering practice, 
and to the engineering teacher con 
cerned with design of curricula 
through its analysis of educational re 
quirements. To the experienced engi- 
neer, whether or not he has made his 
own analysis of the profession, it will 
be a source of inspiration and encour 
agement 


Colloidal Dispersions 


Ear K. FiscHEer, National Bureau of 
Sandards. 387 Pages, 6x9 in. Pub 
lished by John Wiley and Sons, Inc., 
140 Fourth Ave., New York 16, N. Y 
$7.50. 


This book brings together informa- 
tion from many different fields of re- 
search and technology. The central 
idea is that the physical properties of 
dispersions and the requirements for 
their manufacture can be related to 
the nature and extent «‘ the interface 
between the solid and the liquid. Cera 
mics, textiles, pigments, paints, and 
printing inks are a few of the products 
in which colloidal dispersions play an 
important part 

Dr. Fischer's book covers both the 
theoretical and practical aspects of col- 
loidal dispersions. The first five chap- 
ters stow the theoretical background 
for much of the work done in industrial 
laboratories. Particle size, wetting, the 
state of the dispersed solid, and rheo- 
logical properties of the dispersed 
solid are the main topics covered in 
these chapters. 

The rest of the book is devoted to 
manufacturing details involved in the 
production of colloidal dispersions. 
Surface-agent agents, comminution, 
mixing, and the operation of all types 
of mills are desc vibed 


Heat and Temperature 
Measurement 


RoBert L. WEBER, Associate Profes- 
sor of Physics, The Pennsylvania State 
College. 422 pages, 84 x 5} in. Pub- 
lished by Prentice Hall, Inc., 70 Fifth 
Ave., New York, N. Y. $6.65 i 
Essentially an elementary college 
text, this book consists of two parts: 
Part I, Principles of Heat and Tem- 
perature Measurement; and Part II, 
(Continued on Page 241) 
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Here’s the Way to Look at Gears 


GEARS are not simply today’s ex- “Double Diamond” Gears have been 
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pense. They can be tomorr in- built to those 


since knows from his own 
standards for more experi 
than 36 vears. Proof that they do ind 
produce | nstalled t—provided deliver “long-term investment” 
they serve now q and a 


nee and trom his own cost 
vestment provided they are built to service records that “Double 
Diamonds” re a consistent f in 
value is found in the large number the 
ably on the job for which you buy of companies who have used Auto- 
them—provided they do credit to motive Gear as their pr 


performance ‘ 
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neipal gear lf 

product and r reputation source for many, many vears. The should 
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Magnet Wire with the 


Perfected Insulation 


*TRADE MARK 


Combines all the Desirable Properties of Formvar and Nylon Coatings 


Belden 


WIRE 


MAGNET 


Years of development work have 
produced this new and superior mag 
net wire insulation. Belden Nylclad* 
Magnet Wire combines the desirable 

g 
properties of Formvar and Nylon 
types. Its tough, durable coating elim 
inates the need for paper or textile 
covered wires (in many applications ) 
and reduces winding space require 

' ' * : ‘ 
ments Nylclad provides increased 


toughness, increased solvent resist 


ance,and resistance to softening under 


heat; it is not subject to solvent 
crazing Nylclad* means improved 
windability — more compact coils — 
many over-all plus values at no 
increase in price 

It will pay you to investigate 
Nylclad* Magnet Wire — another 
Belden development that makes for 
lower over-all costs. Write, today, 


for test data. 


Belden Manufacturing Co., 4691 West Van Buren Street, Chicago, Illinois 
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Laboratory Experiments. The material 
is handled on the basis that the book 
will be used for a one-semester college 
: BF | " Lowey 

course following an introductory phys- | ws 

i ) it 
ics course, and the emphasis is on | 
experimental methods rather than 


thermodynamic theory tee... - Electric Resistance 


Here is what the author has to say 


about content 
“Part I presents the physical prin- 


ciples which serve as a basis for thermal 
measurement Numerical examples, 
solved in the text, illustrate these 
principles quantitatively. Superscript 
numbers in the text refer to the bibli- 


Ducrs 





ogtaphies at the ends of the chapters 
These references are suggested for 
supplementary reading to introduce 
the student to scientific journals 
through papers he can understand. 
The discussion questions are designed 
to test the student's ability to apply | 
and extend the text material, rather | 
than his memory. For the same pur 
pose, many numerical problems are 
presented. Answers are given to the 
even-numbered problems 

“Part II outlines the procedures for | 
twenty-nine laboratory experiments 
Brief discussions of the theory and | 
photographs of typical arrangements | 
of apparatus should be helpful in | 
planning experiments and in setting 
up the apparatus.’ | 

The nature of the data and the 
method of handling it is such that the 
book will we very little reference %" to 4” O.D. 9 to 22 gauge 
value for the design engineer or for 
other engineers in industry SQUARE-RECTANGULAR Desi S 

Ya" to 2” 20 gauge, 1” to 2%", Gn 

The Effects of Atomic 14, 16, 18 gauge A St : “ak 

te en ev advantages inherent in 
W eapons Carban 1010 to 1025 use of electric resistance welded steel So 
Prepared for and in cooperation witl resulted in its adaptation to hundreds of 
the U.S. Department of Defense an Michigan Tubing widely Cideres!_sanpens Gnd saan 
the U.S. Atomic Energy Commission the armed forces during World War ll. 
the , Ry “ , has uniform strength, weight, duc- 
under the direction of the Los Alamos tility, 1. D. end ©. D., wall thiek- These same advantages of design and 
Scientific Laboratory, 456 pp, 6x9 in ise, eeeditachiiie. esd. ent adaptability make the contribution of Michigan 
Published by the McGraw-Hill Book ability. It can be longed, expanded tubing to the present defense effort a most 
Co. 330 W. 42nd St. New York 18. tapered, swaged, beaded, upset, important one, for reasons of fast, economical 
N.Y. $3 flattened, forged, spun closed, production. Problems of application to such 
Here is a vital survey of what to fe ae celled, Smee wr hems as automobiles, trucks, guns, bombs, 

wide range of sizes, shapes and etc., can be readily solved by consultation 


expect from atom bomb explosion—a wall thicknesses, prefabricated by with Michigan engineers 
key to protective measures for person Michigan or formed and machined . : 
Michigan's facilities are at the disposal of 


nel and property. Prepared under the in your own plant. 

direction of the Los Alamos Scientific manufacturers who are engaged in defense 

Laboratory, it offers an authoritative b> work, as well as those who wish to produce 
i 











treatment of this vital subject. Em better consumer products et lower cost by the 


ploying both members of the staff and | | Consult us for engineering and use of Michigen tubing. 
others, this monumental work repre- technical help in the selection of 
sents the efforts of a number of sci . tubing best suited to your needs, 
entists in writing, consultation and edi 
torial integration ~ - 


This summary of what is known Is 
today about the effect of atomic ex g STEEL TU BE PRODUCTS C0. 
\ 
t 


plosions presents as accurately as pos 

sible the significant facts as to the 

nature of the explosion, and its blast . More Than 30 Yeors in the Business 

and radiation effects on people and 9450 BUFFALO STREET * DETROIT 12, MICH'GAN 
FACTORIES: DETROIT, MICHIGAN ¢ SHELBY, OHIO 


DISTRIBUTORS: Stee! Sales Corp. Detroit, Chicego, St. Louis, Milwaukee, indienepe 
Minneupelis—Miller Steel Co., inc. Hillside, N. J.-C. L. Hylend, Deyton, Ohio — Dirks to 
peny, Portland, Oregon — James J. Shannon, Milton, Mass.—Service Stee! Ce. Los Angeles, 
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property. It gives every technically 

BALL BUSHING interested person—municipal authori 
ties, civil, utility, transportation engi 

| neers, doctors and so on—an under 


standing of the effects of this enormous 
energy release when used as a weapon 
in war, as a basis for the develop- 
ment and administration of protective 
measures 

Containing the fullest information 
and the most accurate data on these 
factors that may be published at this 
time, the book describes an atomic 
explosion, covers the principles in- 
volved al d disc usses physical damage 
(from air blast, ground and under 
water shock), decontamination and ef 
fects on personnel 

To help the reader better under 
stand the effects of atomic weapons, 
vital information on thermal radiatior 
and incendiary effects— initial nucles: 
radiations—and the protection of per- 
sonnel is given. Also to be found 
an approximate method of computing 
the deformation of a structure by a 
blas wave, pertinent information on 
special problems in gamma ray trans 


The BALL BEARING for your mission and the calculation of hazard 


m world-wide contamination 


Tool Engineering 


Sliding linear motions are nearly always troublesome. LAWRENCE E. DoyLe, Assi =~ _ 
Thousands of progressive engineers have solved this fessor of Mechanical Engineering, os 


problem by application of the Precision Series A BALL | versity of Min > oe ee 
BUSHINGS. Published y Pren pte Hall In 

And now hundreds of original equipment manufac- 2. poh A New York, 
turers use the low cost Commercial Series B BALL BUSH- vo.9 
INGS which were developed for support of linear motions 
in competitively priced, volume manufactured products 
where super precision is not essential. 

Alert designers can now make tremendous improve- 
ments in their products by using BALL BUSHINGS on guide 
rods, reciprocating shafts, push-pull actions, or for sup- survey of the economics factors in 
port of any mechanism that is moved or shifted in a volved in producing industrial goods 
straight line. In fact, throughout the book, the para 
Improve your product. Up-date your design and engi- mount aim is to bring home to the 
neering with BALL BUSHINGS! 


After defining the role of tool en 
gineering in the general pattern of in 
dustry and showing its development 
from an art into a science, the author 
opens the general discussion with a 


reader that the lowest unit cost must 
ilways be the ultimate goal of the tool 


LOW FRICTION + LONG LIFE engineer. Cost is divided into fixed 
ELIMINATES BINDING AND CHATTER Ost, indirect cost, and direct cont 


Each is analyzed in a general way t 
SOLVES SLIDING LUBRICATION PROBLEMS atten tow & en be tan 8 
LASTING ALIGNMENT » LOW MAINTENANCE minimum 


Next, the principles of estimating 

“7 ” Cc , 
Now manufactured for '/4', '/2, setts are set forth aeons is — 
7.” 9” we” down into its parts which are then 
Ya, 1 and 1'/2° shaft diameters. evaluated and summarized to give the 


Write for descriptive literature and the name of our representative in your city selling p! ice or justify proposed meth- 

: ods and tooling. Shortcuts in esti 

THOMSON INDUSTRIES, inc mating are also indicated. In conjunc- 
4 ” ’ tion with this discussion are two 

— MANHASSET, NEW YORK hapters on planning, and a logical 
nethod is given for setting up process 

PROGRESSIVE MANUFACTURERS USE BALL BUSHINGS — ind tool plans through the use of route 

A MAJOR. IMPROVEMENT AT A MINOR COST sheets, tcol orders and operation sheets 

From this point on, the author goes 
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...the new Johns-Manville 


automatic ring packing 


EQUIPMENT DESIGNERS are finding that this newest 
Johns-Manville packing development enables them to 
hold stuffing-box sizes to a minimum . . . thereby save 
both space and machining. 

This ability of Uneepac to provide high sealing effi- 
ciency in minimum packing depth results from the 
fact that each ring is a complete self-contained packing 
unit. Uneepac is designed so that the center section 
of each ring positions the lips and protects them from 
excessive gland pressure. Header and follower rings 
are therefore seldom required. 

In addition, Uneepac offers other advantages that 
are important both to the designer and the user: 


cr 





HERE'S HOW UNEEPAC WORKS 
Lips are positioned diametrically and ver- 
tically by center section of sealing ring 
Spaces hetween lips and heels allow fluid 
pressure to act upon each lip 
lips are protected by the projecting por- 
tion of center section ogainst domege by 
excessive gland pressure 
Lips are supported to prevent collapse or 
distortion by excessive flvid pressure 
Each ring correctly centers itself on the 
preceding ring so thet they align vertically 
and nest perfectly 








SIMPLIFIED INSTALLATION—Each Uneepac ring centers itself on 
the preceding ring so that the entire set is aligned vertically 
and nested perfectly. This feature practically insures trouble 
free installation. 


MORE EFFICIENT SEALING—Because it is designed so that each 
lip is always exposed to fluid pressure, Uneepac has excellent 
pressure sensitivity .. . is instantly responsive to fluid pres- 
sure changes. 

REDUCED FRICTION AND WEAR—The operation of this new 
automatic packing is completely independent of gland pres- 
sure. This reduces friction to a minimum—saves wear on both 
rod and packing—and contributes to longer life with corre- 
sponding reductions in down time for replacements. 


” 


Uneepac is available in sizes from 4%” inside diam- 
eter to 63” outside diameter. For complete informa- 
tion, write Johns-Manville, Box 290, N. Y. 16, N. Y. 


Johns-Manville PACKINGS & GASKETS 
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@ And he can be mighty important to you. We're talking about Chicago 
Printed String Co's. non-woven industrial tape, PRINT-AD-STRING. He's a 
versatile fellow available in various widths down to Ys” and in thickness 
down to .003”, any color or combination of colors, and printed with 
any brand name or information you wish. 


FLAT IN FORM...MANY SIDED IN APPLICATION! 





@ IDENTIFIES: He identifies thousands 
of products at the same time that he ties 
and protects them. 


@ OPENS: He opens tough wrappings 
with ease when used as an internal rip 
cord, saves time, gets product acceptance. 


@ ADVERTISES: He advertises thou- 
sands of products by name, slogan, and 
colors, right on the product. 


@ SECURES: He secures insulation bar- 
riers between successive coils in trans- 
former windings. 


@ TIES: He ties thousands of coils of 
hose and tubing securely with no rub- 
bing, or chafing, and at the same time 
identifies the product. 


@ PROTECTS: He protects precision 
edged gaskets with his unique ability te 
stand high tension and stey filet, ne 
rubbing or scuffing. 


@ MEASURES: He measures millions of 
miles of electric cable, and further iden- 
tifies it, gives specification informati 


patent numbers, etc. 





WHAT CAN HE DO FOR YOU? 





This same tape with special treatment is waterproof, fungus resistant, 
flame proof and heat resistan’. Our Engineering Department stands 
ready to help you with any problem involving industrial tape, o: te 
design a special tape to meet a special problem. Use the coupon below. 
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into the details of tool engineering. 
He shows how parts should be dimen- 
sioned, how the requirements and con- 
ditions of the process necessary to 
produce those parts can be determined, 
what operations are necessary, and in 
what sequence those operations should 
be performed. This, of course, leads 
into the subject of tool design itself 
and the consequent requirements of 
holding and locating the parts to be 
machinec 

The book is fully illustrated not only 
with photographs of machine tools but 
charts and diagrams that bring out 
salient points. At the end of each 
chapter there is a summary of the con- 
tents of that chapter, problems using 
its conclusions and a bibliography 


U. S. Industrial Design 1951 


Edited by the Society of Industrial De- 
signers, 184 PP, 12 x 9 in. Published 
by Studio Publications and Thomas 
Crowell Co., 432 Fourth Ave., Neu 


York, New York. $10 


The scheme on which the book has 
been compiled has not been changed 
from that of the 1950 issue. It is 
based on an analysis of design and the 
place of the designer in our industrial 
system which has been made by im- 
portant elements in the philosophy of 
the Society of Industrial Designers 
This can be stated briefly: industrial 
design is a profession as well as a 
theory—it is a process, not a gadget. It 
is the purpose of this book to show 
the profession in action. It is not a 
function of this annual to make, or 
sponsor, judgments as to what is beau- 
tiful. Each reader will find things 
that he does not care for. He will find 
an explanation of the problems faced 
by the industrial designer, and an indi- 
cation of how they are solved. It is 
the latter element that is really impor- 
tant. Tastes and opinions on questions 
of esthetics change, almost from year 
to year. 

Keeping track of these charges and 
analyzing them is an interesting and 
important field of study. However, 
consistent with the idea that industrial 
design is a profession and not a thing, 
this book is about the work of indus- 
trial designers, rather than the results 
of their work. An effort is made to 
show the work and thinking behind 
each design. Discussion of esthetics 
is kept to a minimum and a maximum 
of actual data about the process of de- 
sign is given. This is a stock-taking 
in which technical rather than esthetic 
trends are stressed 

The book was made up by asking 
each member of the society to choose 
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Floating Action how... 


These lightweight floating 
rotors start instantly... 
stay in ‘sync’! 


This rotating magnetic 
field virtually makes the 
rotors float ! 


Moybe Floating Action. can 


lanprove your Tuning 


Split-second timing and precise 
control of lightweight moving parts 
are jobs that Telechron synchro- 
sealed motors do best. The unique 
floating action of the rotor is just 
one of many features that make 
them instantly self-starting and 
keep them constantly synchronous 
for years. 

Telechron timing motors have 
an outstanding record of accurate 
serformance. The more than 

),000,000 Telechron motors used 
in instruments, timers, electric 
clocks, cost recorders, cycle con- 


thy | 


trollers, etc. in the past 30 years 
are your assurance of perfect 
satisfaction. And remember, the 
world-wide recognition of Telechron 
Inc. in the timing field also adds 
a valuable sales feature to your 
product. Why not talk your timing 
problems over with a Telechron 
application engineer? In the mean- 
while, write for Bulletin IS-110 
for torque ratings and other up- 
to-the-minute data on Telechron 
synchronous motors and instru- 
ment movements. TELECHRON INC. 
A GENERAL ELECTRIC AFFILIATE. 
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The shaft floats on oil-coated 
bearing surfaces. No metal 
to metal contact! 


ALL TELECHRON TIMING- 
MOTORS are Instantly 
Constantly Synchronous 


A) 
READ ALL ABOUT © 
FLOATING ACTION 
IN THIS BULLETIN 


TELECHRON INC. 
13 Union Street, Ashland, Massachusetts 


Please send me Bulletin IS-110 which gives torque 
ratings, specifications and other application data on 
Telechron synchronous motors and instrument 
movements. 


Name Tule 
Company 
Address 


City 


: 
| 
: 


ae a 





New Books continued 


the designs he wished to show and to 
plan the page on which they would be 
shown. The summary reveals a logical 
connection running through the work 
of almost every designer. Mass-pro- 
duced products make up the bulk of 
the designs 

The present-day scope of industrial 
design is indicated by the fields covered 
in this book. Like its predecessor, it is 
divided into sections. By far the 
largest section is devoted to manufac- 
tured products used at home and in 
industry. Other sections are devoted 
to packaging and to commercial inter- 
iors and exteriors 


Plastics and Resins 


WILLIAM SHACK, Editor, with coopera- 
{ror f member of the Society of 
Plastics En gineers 547 page 5, 6x9m 
Published by Chemical Publishing Co., 
In Br Elyn, N. Y. $10 


This book is a comprehensive sur- 
vey, in encyclopedia form, of the ma- 
M terials, processes, products and equip 
ASS production of fine gears is an ment of the plastics industry. The 
accomplishment that requires the ultimate book lists some 1500 subjects, and all 
in manufacturing facilities and experience. And 
it’s all here at Fairfield—meta!lurgical departments, . nasles carence 
MADE TO ORDER: batteries of the most modern apie apenas order for seady ee 
heat treating equipment, all operated by skilled In addi _ to full-length articles, 
SPIRAL BEVEL craftsmen producing truly fine gears. Here is 30 the haps — nd definit — 
years of experience translated into the gear-makin articles OM products and definitions oO 
STRAIGHT BEVEL teneey - how” that is essential to akaiidinien basic molding, fabricating and chemi- 
HYPOID high quality, dependable gears. cal terms. Ample cross references 
HERRINGBONE Our facilities are complete for producing gears guide the reader to an article which 
* for a wide variety of applications. Why not consult may appear under more than one 
HELICA L Fairfield on your next gear problem? Your inquiry heading. 

DIFFERENTIALS will receive prompt attention. The major fields of plastics applica 
® tions, such as aircraft, automotive, elec- 
SPUR trical appliances, housewares and re- 
frigerators are all discussed in detail 
and each article tabulates not only 
the components for which plastics are 
ised, but also the specific plastic used 
for each, and the properties which 

make it suitable for the purpose. 


of them are arranged in alphabetical 


WORMS AND Here area few of the industries for which Fairfield 
WORM GEARS supplies fine gears made to order 

Automotive e Construction Machinery « Agricultural Machinery 

Aviation Equipment « Mining Machinery « Machine Tools « Oil Field 

Machinery « Marine Equipment « Pumps and Winches « Transportation 





Jet Propulsion and Turbojets 


VotNey C. Fincn, Professor of Me 


chanical Engineering, Stanford Univer- 
ity. 328 pages, 54 x 84 in. Published 
by The National Press, Millbrae, Calif 
$5.50 


4 


In the field of aircraft gas turbines, 
a considerable amount of engineering 
data has been accumulated both in this 
country and abroad. Much of this ma- 
terial has been presented in either 


Fine Gears Wade fa Onder: special reports or technical — 


Professor Volney has gathered, con- 


densed and arranged this data to form 
; 's this book which appears to be both 
lear and logical in presentation. Two 

t 


313 SO. EARL AVE. LAFAYETTE, INDIANA hundred selected graphs and sketches 
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IN AUTOMOB; 


a 
blies are used BS, bellows assem. 


Pumps, fluid = thermostats, fuel 
convertors, etc. . 


IN INDUSTRY, bellows assemblies ore 
used in fxel oll pumps, cir compres- 
sors, gear boxes, valves, temperature 
and pressure controls, etc. 


IN AIRCRAFT, bellows assemblies ore 
ysed in corburetor altimeter controls, 


fyel and manifold pressure gouges, 


oxygen regulators, etc. 





~~ 
IN ELEcy 
Ric ap 
CHOMbIiCs org LANCE, bellows 


Controls 


5 te. 
and shoft tech, ™P erature 





MYORAULICALLY ~- FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 





mi 
uiicolly © yellows 
ALL -ALUMINUM Of COOLERS 


FOR AIRCRAFT ENGINES 


CLIFFORD MANUFACTURING COMPANY, 122 Grove Street, Waltham 54, Massachusetts 
Division of Standard - Thomson Corporation 
FREE: 


Soles offices in New York, Detroit, Chicago, Los Angeles 


Please send me my copy of the bulletin “What to Consider When Selecting « Metallic 
Bellows". | am interested in the applications checked. 


Air conditiomag systems 
0 Aircraft 
O Corburete: altimeter controls 
LC Engine thermostats 
© Gasoline valves 
C High pressure steam devices 
C Heoting equipment 
© instruments 


ture and pressure 
DC Compensating regulators 


©) Remote or direct control of tempera- 


Electric or gas ranges Refrigerator controls — domestic 
Kilns & ovens — industrial 
Air compressors Other applications 
Oxygen flow indicators 
Oxygen regulators 
Process controls Nome 
Refrigerating systems — commercial 

Shaft seal assemblies 

Fuel pumps 

Fluid couplings 

Superchorger controls 


) Torque converters 


Avogot 
Bellows 
Assembly 


Instrument 
Bellows 
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New Books continued 


Wi ° . ! simplify and illustrate the basic areo- 
0 Vv | rd ti G n i e re dynamic and thermodynamic relation- 

= ships and should enable the reader to 
readily grasp the underlying principles 
Following each chapter is a list of 
references from which most of the 
material was obtained. 

Beginning with the history and de 
velopments of turbojets, this book 
discusses the performance and efficien- 
cies of various jet engines. In addition 
to thermodynamic considerations, a 
chapter is devoted to the graphical so- 
lution of the performance of turbo- 
jets. Several charts are included to 
simplify the mecessary calculations 
This method should prove invaluable 
for preliminary design studies. Both 
the centrifugal and axial flow compres- 
sors are discussed along with advan- 
tages and disadvantages of each type. 
There are chapters describing the de- 
sign detai.: and important problems in 
the construction of gas turbines along 
with the physical properties of ma- 


| terials commonly used. Problems in 

> the design of the combustion chamber 
—I{T'S A and afterburners are covered. Final 
chapters discuss the fuel and lubrica- 


SILENT CHAIN DRIVE 





The Human Use of 


as any recording instrument. The answer is Boston, Mass. $3 


in the roller bearing action of the Ramsey The author of a now famous book 
on “cybernetics” (science of commu- 
; nication and control) extends his 
enables the links to flow over the sprockets thinking into the realm of human be- 


chain joint—an actual rolling contact that 


; The photo tells the story. A time expos- Human Beings 
ure shows this Ramsey chain, operating at NorBeErT WIENER, Professor of Math 
high speed, in the sharp, clean outlines that Teche s, Massachusetts neon o} 
" . , echnology. 241 pages, 55 x 8 m 
demonstrate smooth action as unmistakably | Published by Houghton Mifflin Co., 


it’s the rolling ection of the @S smoothly as water flows over a dam. havior. He believes that “any use of 
two case hardened pins in the a human being in which less is de- 
patented Ramsey joint that gives manded of him and less is attributed 


R nu the i ; ; i 
Roney Chais: the smooth, fric- chatterless, quiet, velvet - smooth power to him than his full status, is a degrada- 
ion-free, quiet operation of a Se . j F 
roller bearing transmission is needed. “—_ wepiy ner ; ; 
Just as speech is the great achieve- 


ment of man in contrast to the lower 

FREE APPLICATION MANUAL FOR ENGINEERS R animals, so the recent technical ad- 
This €8-page beck gives you the ee ae in communi ation have raised 
, Coan an’s capacity for good and evil 

Ramsey Chain drives—tells you how to work out ap- , beyond anything hitherto dreamed of 
plications and includes the necessary data on chains, § Long ago the steam engine made the 
sprockets and pinions. Write for a copy today. human right arm obsolete as a princs 
pal source of power; today there ex- 
ist so-called “mechanical brains” with 
built-in “memory” and capacity to 
learn, which can do routine mental 
jobs better than any man, and which 


therefore make the untrained mind a 
drug on the market. Even man’s own 
individuality ‘‘is that of a form rather 


C + A | » Cc 0 Me PA N - | N 8 than a bit of substance The fact 


that we cannot telegraph the pattern of 


5150 BROADWAY » ALBANY, N. Y. a man from one place to another is 
probably due to technical difficulties 


Ramsey is the ideal chain drive wherever 


SILENT CHAIN DRIVES — FLEXIBLE COUPLINGS 
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(Advertisement) 


POWDER 
METALLURGY 


PARTS MEET SEVERE REQUIREMENTS 


Combining the high mechanical 
strength necessary to withstand 
heavy static, rotating or oscillating 
loads with a method of lubrication 
that maintains an unbroken oil film 
for thousands of hours, “COMPO” 
and “POWDIRON” bearings and 
parts offer exceptional service ad- 
vantages under a wide range of oper- 
ating conditions. 


HIGH COMPRESSIVE STRENGTH 


Depending on composition, “COMPO” 
and “POWDIRON” display ultimate 
compressive strengths ranging from 
69,000 to 140,000 psi. The porous 
structure is uniformly strong, since 
it is free from such defects as sand 
spots or blow holes. Permissible loads 
per square inch are therefore unus- 
ually high. 


UNBROKEN OJL FILM 


“COMPO” and “POWDIRON” bear- 
ings and parts maintain an oil film 
that prevents metal-to-metal contact 
between moving parts. When the ma- 
chine is at rest, oil is stored uniformly 
throughout the capillary structure of 
the bearing or part. When the ma- 
chine starts, oil is instantly fed to the 
surface from the microscopic pores, 
thus maintaining a constant oil film. 
For this reason, there is no thoretical 
top limit to the velocity of shafts 
operating in “COMPO” or “POWD- 
IRON” bearings. Continuous opera- 
tion of small shafts at speeds of 
20,000 to 25,000 rpm has demon- 
strated its feasibility. 

Where speed-load conditions are ex- 
ceptionally severe, low-cost provisions 
for replenishing oil supply will keep 
bearings operating indefinitely. 
Recommendations for specific condi- 
tions may be obtained from Bound 
Brook Oil-Less Bearing Company, 
Bound Brook, N. J. 


@ in chain hoists and other applications where 
loads are heavy and maintenance difficult, the 
hi. capacity and efficient self-lubrication of 
“COMPO” and “POWDIRON” result in long serv- 
ice life with little attention 
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OAD CAPACITY 


at high speeds is one of the 





*THE 6 OUTSTANDING 
ADVANTAGES OF 


"'COMPO’’and 
“POWDIRON”’ are: 


1. High load capacity at high 
speeds 


2. Extreme quietness 
3. Efficient self-lubrication 


4. Low installation cost 


5. Low operating and main- 


tenance cost 


6. Low unit cost 


6* outstanding advantages of 


et ” 
COMPO. °"“ 
R 

tt : bearings 
POW D RON » and parts 
Heavy loads? Of course — “COMPO” and 
“POWDIRON” bearings and parts are 
strong and durable. High speeds? With the 
“COMPO” and “POWDIRON” system of 
lubrication (oil film constantly maintained ) 
there’s no theoretical limit of velocity — 
actual shaft speeds of 25,000 rpm are not 
unusual. 
Bearing deliveries are fast, too — if stock 
“COMPO” sizes (and there are plenty of 


them) meet your requirements. Write on 
company letterhead for latest list. 


Send for this FREE Booklet 


ESTABLISHED 1883 





New Books continued 


It is not due t ny imy 

ility of the idea 

These are examples of the uses of 
communication” as Dr. Wiener un 
derstands that term. They are based 
on what he calls the “feed-back princi- 
ple,” which to him “means that be 
havior is scanned for its result, and 
that the success or failure of this result 
modifies future behavior.” 


Rapid Methods for the 
Identification of Metals 


Prepared by the American Society For 
Testing Materials. Special Technical 
Publication No. 98. Soft cover, 9x6 
77 pages Published by the Amert- 
iety for Testing Materials, 1916 
Sf D} iladelf hia 5, Pa $1.75 

This publication covers the most 
recent developments in the field of 
rapid methods for the identification of 


; metals. The techniques included, som« 

A £ of which have not been described pre 
CH Cc viously, should prove of value espe 
} cially in cases where testing must be 

IMETAL! No. 49 done in the field—-where the laboratory 
J Conger Oven Seen must be taken to the sample. Those 


Pequabuck 2, Connecticut concerned with scrap problems, stock- 
ing of various metal products, sorting 
of various alloy parts, should find this 
careful cooks want more than that. They know that a publication of interest and help. The 


dependable heat indicator inside the oven . . . where symposium was sponsored by ASTM 


R as Committee E-3 on Chemical Analysis 
the cooking is done . . . is the secret of calls for seconds’! of Metals 


Most modern stoves have automatic oven controls, but 


These easy-reading Cooper Over Thermometers, actuated The publication is made up of 
nine comprehensive papers which cover 
various aspects of the field. These 
wives and manufacturers. papers and their authors are as fol- 


ana 


by Chace Thermostatic Bimetal, find favor with house- 


eve Perens State 
The smaller thermometer is used by stove manu- lows [ velopment, Present State, 
and Outlook of Spot Test Analy- 


facturers as original equipment; its spring clip is quickly sis”, F. Feigl, Laboratorio da Pro 


* . . > y ] 
and easily welded to the oven rack in convenient, out- ducao Mineral, Ministerio da Agricul 
tura, Rio de Janeiro, Brazil; “Electro 
Spot Testing and eX 8% x 


of-the-way locations. The larger portable type is sold 
to consumers. Each is actuated by a Chace Bimetal coil W. Hermance and H. V. Wadlow, Bell 


‘ = Telephone Laboratories; ‘Instruments 
having one end fixed to the indicator shaft, the ras to >on Rapid Metal Identification”. R. R 
the back of the dial. The coil rotates as the bimetal Webster, Jones & Laughlin Steei 
responds to temperature changes, moving the pointer Corp.; “Separating Alloys by Relative 
Spot Tests’’, H. Kirtchik, General Elec- 
tric Co. ; “Rapid Methods for the Iden- 

This rotating motion is but one of many responses tification of Copper-Base Alloys’, R. P 
chtsined with Chee Gates Gand, Gites & Nevers, The American Brass Co.: 


Rapid Identification of Metal Fin- 
clude bending, linear, or combinations of various motions. ishes’, A. Lewis and Dr. R. Evans, 


to the correct temperature value. 


Perhaps your product can utilize the unique properties Western Electric Co. ; “Examination of 
Plated and Protective Coatings by Elec- 
trographic Analysis’, N. Galitzine and 
Chace Application Engineer help you determine your S. E. Q. Ashley, General Electric Co.; 
“A Field Test Kit and Procedure for 
Use in the Rapid Identification of Some 


Nickel Alloys and Stainless Steels’, H 
W. M. CHACE co. B Lea, Eastman Kodak Co.: and 
Therunottalic Bimetal Rapid Tests for Identifying Alloy 


Steels’, E. C. Kirkham, University of 
1607 SEARD AVE., DETROIT 9,.MICH Utal 


tan 


of this versatile and dependable material. Let the 


thermostatic bimetal requirements. 
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Your blowers, appliances or power tools will have 
a competitive advantage, with this new feature. 


This is important news for every user of general-purpose 
split-phase or capacitor-start ventilated motors! 
Emerson-Electric’s uniquely shielded starting switch was 
originally designed for power saws—which operate 
under the most difficult conditions. In addition to the 
excellent results reported on saw motors in daily serv- 
ice, tests have been conducted even to the extreme of 
pouring saw dust into the ventilated openings, while the 
motor is operating, without hindering the switch action. 


This improved switch involves no change in external 
motor dimensions, internal design (other than parts 
shown), or motor performance... it is readily adaptable 
to any Emerson-Electric general-purpose motor employ- 
ing a cutout switch. It will eliminate motor failures 
caused by dust, dirt or lint on switch contact points. 


For complete information, write for Motor Data Bul- 
letin No. 121. 


THE EMERSON ELECTRIC MFG. CO. 
St. Lovis 21, Mo. 








The furnace blower is but one of many motor- 
ized applications where dust or other solid 
particles, in the atmosphere, create an opera- 
tional hazard to motor life. 


Before: 

Standard.type starting 
switch, mounted on 
inside of motor end 
shield, has exposed 
contact points. Dust 
entering *hrough end- 
shield vents may lodge 
on points and prevent 
contact a possible 
cause of motor failure. 


After: 


Vital contact points are 
completely shielded 
Insulating and metal 
washers are held firmly 
against the lower rim of 
the shield by a spring 
arrangement. This view 
shows shield, washers 
and spring cut away to 
show how they protect 
contact points. 


LECTRIC 


MOTORS* FANS ——= —=—_ APPLIANCES 
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"Like finding 
extra screws 


in every box!”’ 


“At a time when a shortage of screws can very well 
set the limits of production, P-K* quality is more 


important to us than ever. Every screw is formed 





and hardened properly to drive right and hold right. 
There are no ‘duds’, and, believe me, that’s like 


finding extra screws in every box!” 


-K will help in other ways to stretch your screw supply 


P-K Assembly Engineers will help you in every way possible 





to adjust your assemblies to limited supplies. You may be 
able to use standard screws in place of hard-to-get “specials”. 
By simplifying assemblies, you can sometimes use fewer 
screws without sacrifice of strength. Reducing multiple 
head styles, and using fewer diameters, with longer or 
shorter screws as needed, will also often help you to get 
improved deliveries. 

Parker-Kalon, originators and leading producers of Self- 
tapping Screws, stand ready to apply their long experience 
to your most difficult problems of planning and procure- 
ment. Parker-Kalon Corporation, 200 Varick Street, New 
York 14, N. Y. 


Sold through accredited Distributors 


* TRADE MARKS REG. U.S. PAT. OFF. 


p.K The Onigine’ 
PARKER-KALON, SELF-TAPPING SCREWS 


TRADE MARK \ 
Les Sead A TYPE AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 
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Look at just two of the ways Kodagraph 
Autopositive Paper saves valuable drafting 
time for the Cleveland Crane and 
Engineering Company. 


The chances are you'll be able to take similar short-cuts 
in your work . .. turn hours of costly retracing time 
into hours of creative drafting time. 


1 Time saved... when drawings must be combined 


Many clients order custom jobs requiring electrical components 
which Cleveland Crane must obtain from outside vendors 
Oftentimes, the designs for several of these units must be 
combined in one drawing before original drafting can begin 
This used to be a tedious retracing job—but no longer. Now, 
desired sections of the vendors’ prints are reproduced as a com- 
posite print on “Autopositive” Paper. Exposure is in a direct- 
process machine; processing is in standard photographic solutions 
The result is a sparkling positive intermediate . . . with dense 
photographic black lines on a clean, evenly translucent base. 
On it, the draftsman simply adds the necessary wiring detail... 
producing a new “master” in a fraction of the old time. 


2 Time saved...when drawings must be changed 


New design must replace old detail on complicated switch 
assembly drawings. And Cleveland Crane is doing the job 
the easy way: instead of making a new drawing—which 
would be 85% retracing—they reproduce the original one 
on Kodagraph Autopositive Paper. Then the draftsman 
removes the unwanted lines from the intermediate print 
with corrector fluid . . . and draws in the new detail. 
Result: a brand-new “original” is ready in three hours 
instead of 3 days. Ready to produce sharp, legible shop 
prints in the desired number. 


Kedagraph /\uiepositive Paper 


4‘The Big New Pivs’‘ in engineering drawing reproduction 





———-—MAIL COUPON FOR FREE BOOKLET— —— — 


@ It enables you, or your blueprinter, EASTMAN KODAK COMPANY 
to produce positive photographic Industrial Photographic Division, Rochester 4, N. Y. 


intermediates directly at a new, 
low cost. 


Gentlemen: Please send me a copy of you: illustrated booklet 
giving all the facts on Kodagraph Autopositive Paper 


@ It enables you to reclaim old, 
weak-lined drawings . . . repro- Name ee 5 Bes a 
duce opaque criginals and prints. 


@ It protects your valuable originals 





Company 


... produces more legible shop 


prints. 


City 





TRADE-MARK 








SIZES UP 
10 ¥e" 0.0. j 


Bundyweld Tubing, double- 
walled from a single strip. Ex- 
clusive, patented beveled edge 
affords smoother joint, absence 
of bead, less chance for any 
leakage 


254 


Nagged by tubing problems? 

Better get in touch with Bundy head 
quarters for small-diameter tubing 
Bundyweld, the double-walled type of 
Bundy® tubing will get you in the clear 
with an array of features that can't be 
equalled by any other tubing. For only 


Bundy 


Tubin 


DETROIT 14, 


tips ftom the horses mouth 


Bundywela is double-walled from a single 


strip 


Regardless how unusual your requirements 
for small-diameter tubing, chances are 
Bundyweld can point up a money-saving 
pilus for you production-wise, or 


product-wise. Or both. 


q Compan 


MICHIGAN 


World's largest producer of small-diameter tubing 
AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 
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"Superior Performance” laa 





~ WOICKERS 


®. Cc. ORivE MOTOR 
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No “warm-up” time . . . extremely fast response . . . no main- 
tenance! These are exclusive control advantages offered by the There’s r Wickens Standard Magnetic 
Vickers Magnetic Amplifier in Louis Allis’ Select-A-Spede—a Amplifier for Your Control Needs 
packaged all-electric adjustable speed drive operating from 

A. C. circuits. Located in the Cutler-Hammer control panel of SE POWER Der 6 qe pour cunn-8 ae 
the power unit, the Vickers Magnetic Amplifier constantly A CHES GUS REDE OS OS See 
regulates the field current of the generator which supplies 
adjustable voltage to the drive motor, providing unequalled 
performance advantages. 


HIGH PERFORMANCE For 60 cps power sources—28 
styles—maximum output powers from milli-watts to 108 
watts. For 400 cps power sources—20 styles—maximum 
Other Vickers Magnetic Amplifier features: A-C or D-C CON- output powers from 30 watts to 385 watts. 
TROL, A-C or D-C OUTPUT ... RESPONDS TO SUM OR 

¢ nae ‘ HIGH GAIN For 60 cps power sources—22 styles—maxi- 
DIFFERENCE OF SEVERAL SIGNALS... ALLOWS 5 

mum output powers from 12 watt to 1200 watts. 

ELECTRICAL ISOLATION BETWEEN CIRCUITS. 


WANE POR SULAETIN 20-A cet, VICKERS ELECTRIC DIVISION 


For information on the complete line of Vickers e = 
Standard Magnetic Amplifiers. Please make request B: WIC RELL me 
on your letterhead. 30° 1819 LOCUST STREET + ST. LOUIS 3, MISSOURI 








id ; - 
vig? 
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THE UNIQUE SOLID-METAL SCREEN 
Distinguished for its 

% STABILITY in use 

% UNIFORMITY of Hole Size r 

% WORKABILITY in Manufacturing Processes 

% DIVERSITY of Applications to Research and Production 


Electro-deposited in pure copper, pure nickel, or nickel-on- 
copper—in regular commercial production with counts from 
25 to 400 per inch—in lengths up to 100 feet and widths up 
to 36 inches— with tolerances on hole size and thickness 
suitable for the most critical uses — LEKTROMESH is ideal 
for precise filtration, for fabricated products such as fuel 
fileers and electronic shields, even for distinctive decorative 
screens with an integral pattern. For full details let us send 
our Bulletin on LEKTROMESH. Address Department 24. 





3 =< 0. o. JELLIFF MFG. CORP. 


WIRE MESH PARTS 
WIRE CLOTH 
STRAINERS « FILTERS 


CONNECTICUT 


—" 
RESISTANCE Wint 


SOUTHPORT 








for: 
LUBRICATING PUMPS 


Pumps built for bearing lubrication service 
up to 500 psi handling lubricating oils. 
Ask for free bulletin 1802X. 


COOLANT PUMPS 

Viking coolant pumps feature the relief 
rotor . .. no bypass needed. Handy port 
location. Just turn casing in bracket to 


42 To 3% GP.M 
fit your piping. Ask for free bulletin 
1100X. 


HYDRAULIC PUMPS e To 35 


Suitable for pressures up to 500 psi on hy- G.P.M 
draulic oils, intermittent service. 250 psi 


on continuous 
| ‘Yaure 


service. 
AN HONORED NAME 
IN PUMPING 


Ask for free 
bulletin 303X. 
5 To 200 G.P.M. 


Pume Company 


Cedar Falls, lowa 
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Stondord Bearings Co 


4 Grond Ave 
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CASE NO. 1 


MULTI- SPIN 
CHUCKING M 


DLE AUTOMATIC 


ACHINE 


ost gove out — was 
BOSTON Geor- 
cost between 


do cheop $ 0.80 “saved” 


A cheop 9 
replaced bye 
Net difference in 
¢ BOSTON Gear 


gq machine (two 


nv 
Cost of repo page 


men, 9 Wes) @ $1.80 32.40 lest 


Loss of profit through loss eh 
oduction -_ 
paste $1.25 per 


pieces per hovr * 450.00 lost 


$481.60 


involved) 
nothing of the re-scheduling headaches nv 
(Tosey 


Sure, you can shoparound and buy gears for a few 
cents less than STANDARDIZED Boston Gears — 
gears of known quality and proved performance. 

But, stop and think what this “saving” really 
means. The purchase price of the gear is a tiny 
fraction of the cost of replacing a gear. 

Look at these typical examples. They're not ex- 


CASE NO. 2 


GE 
AR DRIVEN OlL Pump ON AN 
UTOMarTic SCREW MACHINE 


a 
cheap gear driving the pum 
p 


s ©.35 “saveg” 


Cost of 'ePairing machine ( 
— one 
" lAbrs.) @ $1 80 per hour 
2.7014 
ost 
loss of Profit through los 
hours Production 
Pieces pe, hour 
Piece x 3. - 


of 3 
50 
x $0 95 Per 


142.50 Jost 


aggerated. You can think of many like them. 

Gears of inferior quality not only wear out 
faster, requiring more frequent replacement, but 
they're noisier, waste power, cause frequent bear- 
ing replacement... With gears it pays to standardize 
on the best — in design, material, workmanship, 
finish, accuracy — BOSTON Gears. 


SPECIFY STANDARDIZED BOSTON GEARS 


DESIGN THEM INTO YOUR EQUIPMENT 


GET THEM FROM NEARBY STOCK 


(See list of Authorized Boston Gear Distributors) 


Sprocket ond Choin Reductors 
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——\ BOSTON GEAR WORKS 


71 HAYWARD ST., QUINCY 71, MASS. 





Oversize brake studs 
absorb torque. 


Readily ~ccessible torque 
adjusting screws. 





Wrap-aroung@ band cover, for 
totally-enclosed protection and 
easy removal. 


Other ELLIOTT C-W 
motors for special 
and general use... 


| 
—— 
ty, 


Magnet armature plate. 


All-metal brake dis<. 








Large brake spline 
ith many teeth 


Core Plated “E” magnets. 
Readily ‘ccessible. Location 
keeps heat away from motor. 


TYPE CFC 
Squirrel cage, ‘Sealed 
Power,’’ Totally-En- 
closed, Fan-cooled 


TYPE BE 
Squirrel cage, Totally- 
Enclosed,Non-Ventilated 


TYPE BA 
Squirrel cage, open-drip- 
proof (protecied) 








TYPE BW 
Wound rotor, Open-drip- 
proof (protected) 
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brake that can take it/ 


The Elliott CROCKER-WHEELER 
BRAKE MOTOR 


Q@ UICK STOPS AND STARTS are taken in 
every day stride by this rugged brake 
motor. Its all-metal bonded brake linings 
dissipate heat faster, wear longer and are 


immune to dampness, cold and other 


The Elliott C-W Brake-Motor. Note the 
simple, wrap-around cover on the brake 
to give totally-enclosed protection. 


“brake killers.”’ In performance, the 
powerful magnetic braking action is in- 
stantaneous—and sure. 

Moreover, the Elliott C-W brake is tops 
in compactness and adaptability. It can be 
mounted on double shaft extension NEMA 
standard D flange or C face motors with- 
out the need of mounting brackets or 
adapters. Teamed with an efficient Elliott 
C-W motor (protected or totally-enclosed 
types), it’s a combination that’s hard 


to match. 


SEND FOR THIS BULLETIN 


It gives you all the details of 
construction and applications. 
Ask for BRAKE MOTOR 
BULLETIN SL-610-1 and ad- 
dress your request to Elliott 
Co., Dept. P, Jeannette, Pa. 


ELLIOTT C-W mofcrs range from 1 to 200 hp. Large ELLIOTT motors 
and generators are built by the RIDGWAY DIVISION in Ridgway, Pa. 
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SHENANG Coreen’ 





Typical of some 

of the larger parts cast 

centrifugally and precisely 

finished at Shenango, this is 

a 45" cylinder bushing for use in 

a big hydraulic metal forming press. 


CENTRIFUGALLY CAST BY SHENANGO... 
for a longer life under pressure 


HERE'S a way to save impor- 

tant money on symmetrical 
parts subjected to high pressures 
and stresses. You can do as so many 
companies do—turn to Shenango 
for centrifugally cast parts or as- 
semblies . . . large or small... 
semi- 
machined or precisely finished to 
Specifications. 


ferrous or non-ferrous .. . 


At the modern Shenango works 
you'll gain by the most advanced 
techniques in centrifugal casting. 
Metal for metal you get greater 


ALL RED BRONZES 


MONEL 


MANGANESE 
METAL 


NI-RESIST 


strength and better resistance to 
wear or abrasion, to say nothing of 
relief from sand inclusions, blow 
holes and other often hidden defects. 


GET ALL THE FACTS on Shenango 
time-and-money-saving service and 
qualities. Send for Bulletin No. 150 
on non-ferrous parts; Bulletin 
No. 151 covering parts of Meeha- 
nite Metal, Ni-Resist and special 
alloy irons. 


SHENANGO-PENN MOLD COMPANY 
_ 690 West Third St. « 
Executive Offices: Pittsburgh, Pa 


BRONZES BRONZE 


MEEHANITE 


ALUMINUM 
METAL 





Dover, Ohio | 





If joints in your product 
call for a liquid cement— 
you need fast-setting 


AMBROID 


ORDER TODAY 
and TAKE ADVANTAGE OF: 


faster ultimate joint-strength 
. high tensile strength 
high flexural qualities 
good resistance to impact 
stability over wide temperature 
range 
higa moisture resistance 
high dielectric qualities 
ready to use 
. transparent 
AMBROID has everything you need in a 
fast drying. tomnepnseet non- gute ‘Mqeld 
adhesive. 
in 2 on and 442 of tubes, plats, quarta, 
and ome gallon cens, drums. Writs for 
data sheet. 


AMBROID CO. 


304 Franklin Street 
Boston 10, Mass. U. S. A. 














BRUSH UP ON CALCULUS! nas 
with this 
practical refresher 


B hin? entire subject of differentia! 
and integrel calculus is 

here in easily -understood, readily- 
remembered question-and-answe: 

756 questions and their ful) 
and direct answers give you the com 
plete sssentiais of this subject so nec- 
essary in solving technical problems. 


CALCULUS REFRESHER 
for TECHNICAL MEN 


By A. ALBERT KLAF 
Cioll engineer, Board of Water Supply, NYO 


431 pages @ 180 illustrations @ $3.50 











This book makes available for rapid use the funds 
methods and cal applications of 
It is divid into three convenient 


sect 5 

SECTION I covers constants, variables, func- 
tions, limite, logarithmae, etc. 

SECTION Il explains the fundamental ideas of 
integration; discusses mean value, length of an 
are, center of gravity and the introduction to 
differentia) equations, 

SECTION III is devoted entirely to practical 
problems involving calculus and arising in vari- 
ous technical flelds. 


Mail coupon for FREE 10 Day Trial! 
fe Sa ae ae ae ee es oe ee | 
McGraw-Hill Book Co., 330 W 42 St., NYC I8 

tor Tages. 


© pay for delivery if 
you remit with this coupon. Same return privilege.) 


Position FPE-3-51 
Lawes eee ee ee 
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N ADDITION to being one of industry's largest sup- ] 
pliers of Vulcanized Fibre, Phenol Fibre, Special Glass 
Melamine and Silicone Laminates, Taylor Fibre Co. 


' J 
offers a complete fabricating service. In our modern fab- _ Heres a sure Way 
— 


ricating department, we are equipped to handle any type 

of machining operation on Taylor Laminated Plastics. 

Skilled craftsmen, operating drill presses, milling ma- . 

chines, borers, lathes, punch presses, automatic screw t0 Save time 
machines and other units, can turn out parts to meet your sug ns 
most exacting specifications. Taylor Fabricating Service 

is streamlined to save time, trouble, and money for you. 

When parts are machined by Taylor, you relieve yourself reduce costs | 
of production and labor problems. Mistakes, rejects, = 
machinery breakdowns are our headaches. The scrap 

problem is ours. You have only to receive and give final 

inspection to the finished parts. These are delivered on 

time, ready for your production line. 


For a complete line of Laminated Plastics... for a fabri- 
cating service designed to save you time and money, call 
on Taylor Fibre Co. You'll find it pays! 


This new 1951 Taylor Catalog contains 
complete specifications and description 
of all Taylor Laminated Plastics. See 
Sor yourself bow these versatile materials 
can help you produce your product 
or part better, faster and at lower 
cost. Ask for catalog PE 3. 


TAYLOR FIBRE CO. 


Tavlor NORRISTOWN, PENNSYLVANIA 


WEST COAST FACTORY: LA VERNE, CALIF. 
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thought K+ PHOENIX” TRACING 
CLOTH was the berries - but 


now (ook 
how K+E 
have tmod- 
ernized 
it! 


how cood can 


° ’ 
a tracing cloth get! 
PHOENIX® Tracing Cloth always did feel good to 


an engineer's pencil, but, now, new improved N166 
PHOENIX feels better than ever—performs better 
—is better. It’s whiter than ever—which gives it better 
contrast for pencil line drawings. (This helps reprint 
transparency.) 

The new PHOENIX is toughened to take today’s 
new vigorous printing techniques—repeated trips 
under higher powered lights or through hotter print- 
ing machines. 

The new N166 thrives under an ultra-violet test, 
which equals thousands of prints on a machine, or 


years of exposure to daylight. No appreciable 
yellowing. 


* Trade Mark ® 


262 


Improved PHOENIX resists heat of glass cylinders 
even as high as 250° to 275°. Will not stick. ‘ 


K&E have also given this cloth a Bureau of 
Standards three day 212° heat test, which is the 
equivalent of years of aging. It retains its whiteness 
remarkably well. 

The new PHOENIX resists ammonia vapors and 
discoloration by contact with diazo prints in storage. 


Its surface takes friction heat of motor erasers with- 
out softening or stain, 


2-wav water resistant 


Both sides of the new PHOENIX are wonderfully 
water-resistant. This is important, since, if one side 
is more water-resistant than the other, the weaker 
side runs the show. By water, I mean water AND 
perspiration. 


Gosh, I never dreamed I could say so many excit- 
ing things about a piece of cloth! 
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A Ks  PLANIMETER will 
measure the plane area 
of anything from a 
Swain Yo a puinpkinn pie 


and it’s loaded with 
inbuilt K&E precision 


Don't ask me how it works. It’s Greek to me. But 
you engineers probably understand that a planimeter 
will measure the area of an irregular plane if you 
push a little point accurately around its outline. 


Engineers also tell me a planimeter has to be about 
the most accurate thing on wheels, or it will tell false- 
hoods. If it has rheumatism in any of its soints, water 
on the knee, or a crick in its funny bone, watch out. 


Engineers tell me that KRE COMPENSATING 
POLAR PLANIMETERS are built beautifully for 
long-lasting cat’s-whisker precision—that is, unless 
you go dropping them on the floor or using them to 
fight mosquitos. 


A new K&E Manual comes with each instrument. 
It intcludes description of a unique method, which 
greatly increases the size of the area that can be 
measured, 
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LEROY is as versatile as a !-man band. 

You can have standard Gothic alphabets in a va- 
riety of sizes, plus many other type styles—Condensed, 
Extended, Reversed, Outline Gothic, Cheltenham, 
etc. Everything, including strawberry and vanilla. 

Then there are Symbol Drawing Templates —Elec- 
trical, Welding, Map, Geological and Mathematical. 


Also special templates made specially to order: 
trade marks and designs, frequently used words and 
phrases. Tell your K&E distributor or branch or the 
factory at Hoboken what you want. Send for a 
“LEROY Lettering and Symbols” booklet. 

In case you don’t know it, LEROY is a “controlled” 
lettering device used in thousands of drafting rooms. 
Swift and sweet. No smearing. No swearing. 


You can form perfect letters the first time, and 
achieve speed and skill in a 
matter of minutes. 
For further information 
about any of the above 
products, ask a K&E Distrib- 
utor or any K&E Branch, 
or write to Keuffel & Esser 
Co., Hoboken, N. J. 


* Trade Mark & 





if pays to be sustheelor 


*~ 


Mi." 
et 


you adda selling point 
that’s bard to beat...when you 
standardize on Wagner Motors 


Manufacturers of motor-driven appliances and equipment in every type of 
industry have chosen Wagner Quality Motors as standard equipment—both 
in their piants, and on their products because of their sound engineering .. . 
the proven precision in their manufacture . . . their uniformity of perform- 
ance... and because they want to assure their customers of complete motor 
satisfaction. 


The wide range of types and sizes of Wagner Motors perraits the selection 
of a trim, compact, standard motor to meet your exact needs. Bulletin MU-185 
gives full information on the complete line of Wagner Motors. Thirty-one 
branches, in principal cities, are ready to assist you in any motor problem. 


~ 


SINGLE-PHASE MOTORS 


Capacitor-Start Meters fer economical, de- Repulsion-Start Induction Motors—best in 
pendable iractional-horsepowe: perform. the larger fractional and integral size field 
ance... Ve to % hp. ... Ve to 15 hp. 


WAGNER ELECTRIC CORPORATION 
6406 PLYMOUTH.AVE. + ST. LOUIS 14, MO., U.S.A. 


ELECTRIC MOTORS - TRANSFORMERS * INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE ee AND HYORAULIC 


BRANCHES IN 31 PRINCIPAL CITIES 
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Open-type Squirrel Cage Motors . . . steel frame— Explosion-Proof, Totally Enclosed Steel Frame Motors— 
sleeve or ball bearing .. . 4 to 400 hp for use in hazardous locations . . . Ve te 200 hp. 


Cast Iron Frame Motors—in standard totally-enclosed . Totally-Enclosed, Fan-Cooled Steel @rame 
or explosion-proof types . . . 5 to 250 hp best for really dirty jobs . . . 1, te 200 hp. 


EE “9Er“ Weer eee ee eS 
You Savelime Money, Worry Because... 


Wogner Motors cre backed by a liberal ¥ They are available from Wagner Branches 
worranty. in all principal cities. 


They are cvailable in a wide range of * More than 650 Wagner Authorized Service 
Stations and Parts Distribviers plus 25 
Wagner-owned Service Branches provide 
Improved engineering features assure long on-the-spot service, replacement motors, of 
life and efficient operation. genuine repair parts. 


types and sizes for every application. 








es a TN RRO ERNE 
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Symbol of Service 
to Industry 


Representing the combined facilities of two 
of America’s leading suppliers of industrial 
machinery and equipment, this new Baldwin- 
Lima-Hamilton symbol is backed by many 
decades of experience, a progressive and con- 
tinuing research program, and the mostmodern 
engineering and manufacturing techniques. It 
represents the activities of eight plants spotted 
from coast to coast and numerous established 
sales outlets, strategically located for prompt, 
competent service. 

The dispersion of B-L-H manufacturing 
facilities permits “local” handling and delivery 


P= 
er, 


NON-FERROUS 


HYDRAULIC PRESS- 


on many items to the important producing 
areas. It also conforms to the projected pattern 
for better national defense. 

You have undoubtedly used many of the 
products offered by Baldwin, by Lima-Hamilton 
and by various subsidiaries, but you may not 
know, today, how well the Baldwin-Lima- 
Hamilton Corporation is equipped to supply 
your needs. 

This array of products will suggest added 
opportunities for you to benefit from the ex- 
panded production-distribution-service facili- 
ties Baldwin-Lima-Hamilton now offers. 


POWER TOOLS— 


PLATE PLANERS— 





STEEL FORGINGS— 
Hammered and pressed 
steel forgings—rolled 
rings and flanges. 


DRAGLINES— Avail 

able in variable capaci- 
ties for economical earth- 
moving performance. 


—brass and bronze 
alloy castings for heavy 
duty service. 


FATIGUE MACHINES 
—A complete range of 
sizes, for simulated sex -- 
ice testing. 


DIESEL ENGINES-— 
For stationary and 
marine applications. 


ES—All types and ca- 
pacities. Complete 
standard line. 


STRAIN GAGES AND 
INSTRUMENTS— 
For an accurate picture 
of stress distribution. 


BORING MILLS 
100"' to 43' swing, with 
mechanical, electronic 
or hydraulic controls. 


Bending rolls for plate 
fabricators and ship 
yards. 


CRANES—Full range 
of capacities up to 110 
tons, crawler and rub- 
ber mounted 


- a 


Ty 


HEAVY DUTY 
LATHES—Line in 
cludes 40" to 168" en- 
gine lathes; or larger 


With design features to 
maintaim accuracy, im- 
crease capacity. 


SHOVELS —Capacities 
from % -yd. to 6-yd. De- 
sign features increase 
output 


PLANERS— Standard 
models from 64" to 15' 
Latest controls, every 
modern feature 


Beldwin-Lime-Hamilton Corporation, Philodelphic 42, Pennsylvanic. Plants: Eddystone and Burnham, Pa.; 


lima, 


ilton ond Middl 





. Ohio; Rochelle, illinois; Greenwich, Connecticut; San Francisco, California. 


Offices: Chicago, Cleveland, Houston, New York, Philadelphia, Pittsburgh, Son Francisco, St. Lovis, Washington 


LIMA -HAMILTON 

















Every Piece Counts 
with... 


LINEAF? 


PRECISION MOULDED PARTS 


In these difficult times, few companies can 
afford to waste hard-to-get synthetic or natu- 
ral rubber parts or to rework rejected assem- 
bled units due to faulty or cheaply made rub- 
ber pieces. With LINEAR precision mouldings 
held to the closest possible tolerances, EVERY 
PIECE COUNTS! This means for you: 


% A lower rejection rate 
% Easier installation 
% Promised schedules maintained 


So if you require seals or odd-shaped parts 
of natural or synthetic rubbers, fluorethylene 
polymers or silastics to precision dimensions, 
consult LINEAR during the design stage. 


PERFECTLY ENGINEERE 


LINEAR 





CASH-ACME Values 


DEMANDED BY 
INDUSTRY... 


foundry equipment 
manufacturer specifies 


CASH-ACME 


In the foundry equipment shown above, CASH 
ACME Pressure Reducing and Regulating Valves 
withstand the rigors of constant operation found 
in this heavy industry. Here's actual pro ot of 
CASH-ACME superiority. During this peri« | 
possible shortages, specify automatic valves ‘that 
last the life of your equipment CASH-ACME 
Let us tell you about the ever-growing number 
of cases where CASH-ACME Valves have been 
specified and perform successfully in dozens of 
industries. Write for this list of case histories and 
free literature describing the part CASH-ACME 
Automatic Valves can play in the successful 
operation of your products. 


A. W. CASH VALVE 


9 F MANUFACTURING CORP. 
SILENT SENTINEL 6662 E Wabcsh Avenve 


i tomatic Valves Decatur, lilinois 


DEPEND ON 
DIEFENDORF 


Expanding produc- 
tion creates new 
need for reliable 
operation. Depend 
on Diefendorf for 
precision gears for 
all materials; all 
types on blueprint 
specifications. 


Engineering help 
if desired. 


DIEFENDORF 
GEAR 
CORPORATION 


Syracuse, New York 


DIEFEND‘O:AF 


S &€ AR @ 
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Parco (ompound’s 


matte black finish provides superior rust resistance 


When iron’ and steel products are subjected to rugged use or 
exposure, corfesion impairs efficiency and spoils appearance. Parco 
Compound resiggs corrosion, prolongs service life and looks. 


From simple nuts and bolts to complex cast machinery parts, Parco 
Compound provides economical rust resistance—and, combined with 
a Parcolac, assures good appearance in stock and good performance 
in actual use. 


Parco Compound does not materially change the dimensions of the 
product treated—of prime importance in machined or threaded 
articles—and it reaches holes and recesses for complete protection. 
Any iron or steel part which can be immersed in the tank can be 
treated with Parco Compound. 


Parco Compound has been the standard rust resistant finish for iron 
and steel for 35 years. Learn what Parco Compound can do for your 
product. Write today for full information. 


Parco Compound meets U.S. Government finish specifications JAN-L-548 and U.S.A. 
57-0-2, Type di, Cless B. Write for information regarding other specifications. 


Bonderite, Parco, Parco Lubrite—Reg. U.S. Pat. OF. 


- PARKER RUST PROOF COMPANY 
2179 East Milwauker Ave. 
Detroit 11, Michigan — 


‘0 .. ool 


Ste Ki yet AS ROT - 5d yas ‘ak z 4 if ype a G a 
BONDERITE— Corrosion Resistant Pai — Rust Resistant + PARCO Resistant for Friction Surfaces 
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Take a whale ofa bite 
out of product costs! 





put teeth in your power drives 


"DANTON C06-BETS 


~~ ea DELIVER 40% MORE H.P. 


i G@ SAVE UP TO 28% DRIVE-WEIGHT 


LE SAVE UP TO 47% DRIVE-SPACE 


The patented premium Dayton Cog-Belt (with rayon cords) will 
improve the performance of your product while lowering its cost. 


Here's why: 


Cog-Belts deliver 40% more h.p. than ordinary V-Belts of the 
same size. 5 Cogs do the job of 7 ordinary belts. You save the cost 
of two belts, and two grooves per pulley. And your drive weighs 
28% less, takes up 47.2% less room, You save on original cost, on 


shipping, handling, warehousing. 


And here’s the secret of the Cog-Belt’s better performance. Cog- 
Belts are built to bend, like your finger, to take up compression 
strains without distortion as the belts go round the pulleys. Results: 
less strain, less heat, less stretch, less maintenance, longer life, less 


down-time. 


You can add these premium features to your product! See the 
Dayton salesman; or write for latest engineering data on the 


Cog-Belt. 
*T.M. 


DAYTON RUBBER COMPANY ¢® DAYTON 1, OHIO 





THIS 


MEANS 


hi 
COG THE HIGH-SIGN 


OF BETTER POWER TRANSMISSION 


Daytom hulber 


WORLD’S LARGEST MANUFACTURER OF V-BELTS 
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TYPE OF SPRING 


l ST ST Extension 


L_] ren 
& Flat Coil 
e Flat Spring 
| ] Small Stamping 
[ ] Wire Form 
a Spring Washer 


VA TYPE OF SERVICE DESIRED 
Let s check x 


your spring 7 
eam 
situation. . ee 


then let's show you LJ spect rin 
what we can do! [_] Moterial Selection 
ae Production 

[ | Small Order 





VA Manufacturing Co., Corry, Pa. 
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Ball Chain has a wide vari 
ety of uses—from Armed 
Forces identification tags 


900000 


to sink stopper pulls 


OOOO OOOOF 
200 00000G 
CO0D00C€ 


OL 


ners 
Pa 


That, roughly, is the manufacturer's price in quantit,; for these 


solid brass kev chains 


What makes it possible? These three factors, as outlined by the Ball 


Chain Manufacturing Co., Inc., of Mount Vernon, New York 


PPFFPPEPS FSFE P POSSESS PP FGFS FFF FF FFF 


1. Ingenuity in the design of multiple dies of extremely close 


tolerances and their adaptation to specially developed auto 


matic equipment 


~ 


2. High production over long periods 


3. Uncompromising standards of quality in every mill shipment of 


> 


brass, copper or nickel silver strip necessary for the fabrication of 


a wide variety of Ball Chains and attachments 


I EE AIR ct A e N 


Isn't it significant that “Ball Chain” considers The American Brass 


Company its most dependable source of supply for metals made to 


- 
. 
+ 
* 
. 
. 
. 
. 
* 
+ 
+ 
* 
. 
* 
. 
* 
s 
- 
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the most exacting requirements; composition, anneal, flatness 
across the entire strip width, and uniform gage of metal which, in 


some instances, must be within .00025 


Ball diameters vary 
peng Metell the name to remember in 


a COPPER: BRASS - BRONZE 


+See Pee eee PSPS ER ERS 


OD pO ISS PSF SSFFFSFPSFOD 





. in manufacturing, in service, or both— 
no other alloys possess the combination of 
properties of Phosphor Bronze. And nowhere is 


finer Phosphor Bronze produced than in 


the mills of The American Brass Company — 


in sheet, wire, rod and tube. 


Illustrated here are a few of the myriad of 

hellows and bellows devices made of Anaconda 
Phosphor Bronze and other Copper Alloys b) 

The Bridgeport Thermostat Division of Robertshaw 


Fulton Controls Co., Bridgeport, Conn. 








HA 
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BOXES & € 


Users names o 


NEED THE PROTECTION OF 


WIREBUUND BUXES and GRATES 


Losses due to container failure have no 
place in an industrial economy facing 
material allocations and shortages. That's 
why you should investigate Wirebounds 
—which combine the strength of steel 
with thinner wood to bring you better 
product protection at lower cost. Three 
hundred graduate engineers of the Wire- 


bound Institute have been technically 
trained to design tailor-made Wirebounds 
which assure damage-free product de- 
livery. The value of this container engi- 
neering is clearly demonstrated in the 
following case histories. We will be glad 
to show you how these benefits apply 
to your product. Use the coupon below. 


YOU CAN CUT DAMAGE CLAIMS LIKE THIS: 


Using 
». 
tower 


months 
single instance of domage in tronsit dve 


to conteiner fo 


Send me general informa 
tion complete descrip 
tive book titled “What to 
Expect from Wirebounds. 


L) 


Send me specific informa 
tion tear sheets of case 
histories of packing prod 


ucts similar to mine. advanta 


Give me direct action 

send an institute trained 
sales engineer to show the 
of Wirebound 


packing for my own product 





NAME 


POSITION 





FIRM 





STREET AND NUMBER 





ciry 





UR PRODUCT IS 


L 
l 
| mail now to 
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WIREBOUND BOX 
Room 1152—327 South LaSalle Street, Chicago 4, lilinois 








STATE 





IT WEIGHS 


MANUFACTURERS ASSOC 


| 
: 
: 
| 








To relieve pressure on 
plant capacity. .. 


...use your custom molder’s know-how 


Higher production is being obtained 
in many fields of manufacture, not by 
increasing plant space, equipment, and 
manpower, but by assigning a share of 
the production load to custom molders 
of Durez plastics 

In enlisting the facilities of the 
molder you stand to gain in any or all 
of a number of ways 
up shipping dates 
ot parts to assen 


You may move 
speed up the flow 
bly lines... make your 
products safer, longer wearing, bet- 


Our monthly 'Durez Plastics News” will 
keep you informed on industry's uses of 
Durez. Ask us to send a copy regularly. 
Dwrez Plastics & Chemicals, Inc., 2003 
Walck Road, North Tonawanda, N. Y. 


ter looking, or less costly to produce 

Without adding to your own over- 
head, your custom molder brings into 
your picture a complete organization 
that, separate physically, works perfectly 
in a team with your own. Design co- 
Operation, engineering, mold-making, 
and production in plastics are among 
his talents. Knowing the virtues of a// 
the plastics, he knows which one wil 
return you the most for your dollar on 
any assignment 


Through long experience, your 
molder the 
Durez as dependable and 
versatile of the plastics 
era. He has proven their mechanical, 
chemical, a electrical properties in 
twenty-eight years of successful use. 

Make a habit of putting new prob- 
lems to your plastics molder. Durez re 
search and development facilities are 
at his service 


has come to recognize 
phenolics 


work-horses 


and yours... through 
Durez field engineers 


MOLDING CO OUNDS 


INDUSTRIAL RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 
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No More Lost Ends... 
When Warner ICB’ Units 


Are on the Beam! 


Shows position of Warner 10” Brake 
on presser roll (upper) and 9 x 22” 
Brake on main driving shaft (lower). 


Cocker Machine and Foundry Company's new high speed spindle Shows position of Warner 5” 
driven beam woarper incorporates three Warner ICB Brake Units. ICB Broke Unit on crossover roll. 


What Cocker says About the chine design and operation problems. For further 
information on how Warner “ICB” Units may help 
— WARNER “ICB" Unit —— ELECTRIC BRAK 
nit you — write today to the WARNER ELECTRIC BRAKE 
Performance, cost and appearance of our high speed, & CiutcH Co., Dept. PE, Beloit, Wisconsin, 

spindle-driven beam warper were improved by using 
Warner ICB Brake Units. They provide faster stopping, 
thus preventing “lost ends” when a break in yarn occurs, 
With Warner ICB Brakes, machine stops in 142 yds. 
at 500 yds. per minute machine speed. This compares 
with 5 yds. at the same machine speed when solenoid 
brakes were used. Warner ICB Units are easier to 
mount, require less space, eliminate noise and require 
no mechanical adjustments. Warner ICB Brake Power 


- 
can be varied according to task, eliminating “skidding” 
of certain machine components. They are less expensive 2 
than the solenoid brakes formerly used 


Warner “ICB” Units are electrically-powered, low- 
wattage clutches and brakes. They can be operated 
singly or in combination — automatically or by push- 
button control. Being electric, they give lightning- 
fast response, Compact and simple, they provide easy 
installation and long-term dependable operation. Seenar GHB Vadis aoe Menecaneend te ieees Ghemes Gade & Ghats Or 
They're a new answer to a wide variety of old ma- Pioneers in the field of electric broke and clutch design and opplicotion since 1927, 
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OMILLI ES 


(Sear) makes them all 





These gears assure smoothness, quietness, efficiency, strength and durability. 2), these ond other Philo- 
Teeth of Hypoids are oblique and curved, engaging gradvally from one end doiphic Geors, send for 
to the other with continuous contact at pitch line, at least two poirs of teeth the ““Geor Book — 
write on your usiness 
always in contact. : ; Letterhead 
Zerol Gears are curved-tooth bevel gears with zero degree spiral angle. They 
combine localized tooth contact of spiral bevel gears with low thrust loods of straight bevel gears. 
Curved Tooth Spiral Bevel gears are unequaled for High Ratio, High Speed Drives where sizes must be 
kept toa minimum. All are available in sizes up to 48” diameter. 





For more complete details 


HYPOIDS, 
ZLEROLS 


CURVED TOOTH 


SPIRAL- 
BEVELS 





ERIE AVE. AND E. AND G ST., PHIL. ST., PHILADELPHIA 34, PA. 


NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
IN CANADA: WILLIAM AND J). G. GREEY LIMITED, TOPFONTO 





Industrial Gears and Speed Reducers 
LimiTorque Valve Kontrols 
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Dever OFF-GRADE SOFT... 


Never OFF-GRADE HARD... 
ALWAYS IDENTICAL! 


Ce llrww 
MICROTOMIC 


Test 3 at our expense... you'll find every New MicroTomic 
Drawing Pencil IDENTICAL to every other one of the same 
degree! Eberhard Faber’s newly-developed quality controls 
make it positive! 


EVEN THEIR ‘NEW LOOK’ MAKES FOR BETTER WORK 
MEEMEBUSRUGRAW selected by hundreds of draftsmen as the 


least distracting, most distinctive drawing pencil color. New ‘bull’s- 
eye’ degree marking on 3 sides—always in sight! 


MEGRISMMBSE on your tracings, because New MICROTOMIC lines 
leave fewer loose, smearable particles! New Hi-Density Wood- 


clinched leads—stronger, tougher, slower wearing! 


SERBAEEROPRINTE because Microtomic’s new HI-DENSITY lines 
are exceptionally opaque to the actinic rays of high-speed ‘printers? 
Result ...dead-white lines, without feathering or blurry edges! 


MAIL COUPON TODAY! Get 3 New Microtomic 
Drawing Pencils—FREE! Test them against your 
present drawing pencils—see which is more uni- 
form! Send for your FREE Test Samples now! 


tree, | rem agains m4 test tremens er ram nore 














TRADE MARKS REG. U.S. PAT OFF 


Propuct ENGINEERING Marcu, 1951 





\ iy j 


PESCO POWER PACKAGE operates 
BOTH Hydraulic Header Lift and Variable 


Speed Drive on Deluxe COCKSHUTT Combine 


Offering a new range in performance, never before equalled in 


, 


Pesco Hydraulic Power pack- . , : . 
age model 05-2252-010. combine design, the new Deluxe Cockshutt ‘‘Drive-o-matic’ 


Pump displacement .433 cv. combine makes possible great savings in threshing time and a 

in. Capacity 2.75 ¢. p. m. @ much greater yield in grain threshed. 

1600 r. p. m. @ 1200 p. 8. I. By designing the combine so that a single unit Pesco hydraulic 

Power Package provides the necessary power for both lowering 

valves, check volves, end and raising the combine header, to compensate for variations in 

gecasedtn. crop heights and ground levels, and for regulating the forward 
speed of the combine itself, Cockshutt engineers have made it 
possible for the operator to meet all harvesting conditions with 
finger tip control. 

The preciseness, ease, and accuracy with which Pesco hydraulic 
muscles can handle such complicated, heavy, and sometimes 
awkward operations, is only one important reason why more 
and more farm and industrial equipment manufacturers are 
turning to Pesco for answers to their hydraulic power problems. 

Perhaps this sales power of Pesco hydraulic power can help 
you, too. For the complete story, write today. 


Package includes relief 


PRODUCTS DIVISION BORG-WARNER CORPORATION 
oy - 24700 NORTH MILES ROAD BEDFORD, OHIO 


oe oO 
duct 
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From the furniture industry to many widely dif- 
ferent fields, scores of manufacturers are plan- 
ning for the future —improving their products 
for the time when production for civilian use 
will again be first and foremost. 

In planning improvements and shaping your 
company's future products, you will profit by 
using OSTUCO Steel Tubing. More and more, 
product designers and engineers are proving 
that costs can be cut, beauty enhanced, and 
strength increased with less weight and bulk 


From Your Blueprint to Your Product Due to the ever-increasing demands of our 


" OSTUCO TUB | N armed forces, we cannot promise early deliv 

‘ G ery on new civilian orders. Meanwhile, how 
. \ ever, our experience-wise engineers are at your 
service to provide helpful information and ad- 


vice . . . to make your future plans take shape 
with OSTUCO Steel Tubing. 


THE OHIO SEAMLESS TUBE COMPANY 


+ ond Fob 4 
Welded Steel Tubing 


Piant and General Offices: SHELBY 0, OHIO 





and Electric 


SALES OFFIC2S: BIRMINGHAM, P. O. Box 2021 * CHICAGO, Civic Opera Bidg., 20 N. Wacker Dr. * CLEVELAND, 1328 Citizens Bidg. * DAYTON, 51! Solem Ave. * DETROIT 
520 W. Eight Mile Rood, Ferndale * HOUSTON, 6833 Avenve W, Central Park * LOS ANGELES, Suite 300-170 So. Beverly Drive, Beverly Hills * MOLINE, 617 15th St. * NEW 
YORK, 70 East 45th St.* PHILADELPHIA, 1613 Pockord Bidg., 15th & Chestnut * PITTSBURGH, 1206 Pinewood Drive* ST. LOUIS, 1230 North Moin St. * SEATTLE. 3104 
Smith Tower* SYRACUSE, 50! Roberts Ave.* TULSA, 733 Kennedy Bidg.* WICHITA, 622 E. Third St.* CANADIAN REPRESENTATIVE: RAILWAY & POWER corr. i'd 
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Se FAST OPERATION —Direct-acting magnet 
_ Jow inertia . . - UP to 600 cycles per . 
minute on intermittent duty basis. Sie COMPACT— Unique valve design permits 
Siow PRESSURE pROP— Internal coo small magnet ae _. overall valve 
32! size only 5%4"x 64"x 4. 
sectional area greater than %'' pipe area a 
_ minimum resistance to flow. oP ACCESSIBLE —Valve body or magnet struc- 


SRLONG LIFE—Pressure-balanced 10lG" | a eal van ape a 
manganese-bronze valve body .- - hard- oe y -_ 


Rt , 
ened magnet parts . - - bronze oilite pivot oR EASY INSTALLATION — Valve mounts in 
bearings any position . - - cast base with 3-point 


sR LOW POWER CONSUMPTION—Magnet a mounting reduces distortion possibility. 
coil requirement 38 VA at 60 cycles —in- op PRESSURE RANGE — Efficient operation on 
rush 215 VA. air pressures up to 100 p.s.i. 


— | Atak for Gulletin 9043 Type C 
SQUARE TD COMPANY 


DETROIT ° MILWAUKEE . LOS ANGELES 








SQUARE D COMPANY CANADA LTD., TORONTO + SQUARE D de MEXICO, S.A MEXICO CITY, O fF. 




































































PUSH BUTTONS 


Interchangeable pushbuttons, selector switches, 


and pilot lights provide many combinations 


variety of cil-tight enclosures and flush plates 


is available. 


Ash jor Gulletin GOO 





FOOT SWITCHES 










Streamlined to match modern machine styling - - 
heavy duty - 

_.. Short motion eliminates ankle fatigue -- 
able with or without pedal guard. 


. self-contained contact mechanisms 














actuators, Om 
ranges from i 


LIMIT SWITCHE 


Two types— small precision 


precision types— either surface oF flush mounted, 


surface mounted, ro 


Ask jor Bulletin 9007 


Eleven variations 


s 


roller or plunger operated 
lier operated. 


PRESSURE SWITCHES 


obtainable . - 














or heavy duty 


heavy duty types— 








. bellows type 


nine variations, cover pressure 


to 1,000 p.s.)-- 
actuators cover pressures from 100 to 3,000 p.s.1. 


_two piston type 


heh jor Gulletin GOUE-A 


Square 


D Company 


4041 North Richards Street, Milwaukee 12, Wisconsin 
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AHLBERG 


ee 
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(J. 
Ft pF 
. BALL BEARINGS * ROLLER BEARINGS ° THRUST 
HLB BEARINGS AND BALL BEARING HOUSINGS 








— : WAL Joown 
Tailor-made to Keep Your 
Costs Down-Performance Up 


—— —— : - 4 


| : . a e + 
Factory-assembled to your specifications—save 


you time and money, give you a better job 
| | 


av FE. OR longer service lile — you design your machines with great care 
and manufacture them to rigid tolerances. 

But the job is not done until you invest the same care in selecting and 
specifying hose units. After all, the performance of your machines is de- 
pendent upon them. 

That's why Anchor offers factory-assembled cose units. They are made 
to exact lengths in accordance with your drawings. And the couplings are 
factory-applied by experts with specially designed machines to give you 
leakproof dependability and extra safety. They cost less in the long run — 
because they give better service, keep your customers satisfied. 

Shown here is 4 rayon iwo-braid hose-assembly designed for di and 
low pressures. Made from specially selected synthetic rubber, it has excel- 
lent flexibility. This same unit is also available in a single-wire braid hose. 

For high pressures Anchor Ductile-sleeve hose-couplings are your best choice. 

Take out performance insurance, Reduce assembly time and costs in your 
plant and in the field, Equip your machines with Anchor factory-assembied 
hose units. 





« 


Clip coupon to company letter head 


~—and mail TODAY! 


r\ lela le) melt] Ri, iciieemal, le 


bd Bra 





higar 
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How Industry is using 
RUBATEX CLOSED CELL RUBBER 


Product engineers in industries too numerous to mention, have found RUBATEX 
Closed Cell Rubber the ideal material for uses such as these: 


Gaskets 

Automobile arm rests 
Auto-squeak peds 

Dust barriers 

Low temperature insulation® 
Packing cushion for fragile goods 
Flotation devices 

Athletic shock padding 
Gymnasium mots 


Kneeling pods 
Crash pods 

Fatigue mots 
Expansion joint filler 
Arctic equipment 
Shoe innersoles 
Typewriter cust ions 
Rug underpoa 


Seat cushions 

Both ond kitchen mats 
Crib and ploy-pen mats 
Weather stripping 
Vibration domping 

As a replacement for 
sponge (open cel!) 
rubber to do many jobs 
better at lower cost 





hink of a room packed tightly with balloons 
and you have an enormously magnified idea 
of what a section of Rupartex is like 
containing inert nitro- 


thou 
sands of minute cells, 
gen, completely sealed from each other by 
walls of live rubber 

This closed cell structure makes RuspatTex 
airtight under pressure differential and pro 
vides a cushioning factor that literally smoth- 
ers shock. Ruspatex has zero moisture ab- 
sorption Is weatherproof resilient even at 


low temperature and resists oxidation. It 


does not score or craze plustics 
Rupartex is light in weight, buoyant, and 
strength. It 
RuBATEX 


is rot and vermin proof and sanitary 


has good compressive cannot 


absorb moisture even at cut edges 


This egg dropped more than 100 feet, 
bounced without breaking off RUBATEX 
closed cellulor rubber. RUBATEX ab- 
sorbed and dissipated the impact shock 
equa! to a velocity of more than sixty 
miles an hour without so much os cracking 
the egg 


There is a big economy factor to RuspaTex. 
Most gasket requirements can be cut from 
sheet stock without need for the expense of 
Rusatex is available in 
stocks solt, 


a wolded-on skin 


natural and synthetic and in 


medium and firm forms 
Our engineers daily help solve application 


problems for users of Rusatex. These expe- 


riences may save you both development time 


and money. Send us the details of your prob- 


lem 


For more information, write for Catalog, 


RBS-12-49, Great American Industries, Inc., 


Rusatex Division, Beprorp, Vircinia 





— 


| *RUBATEX Insulotion Hardboard described in Design 





| Dete Bulletin RBH-1-50, available on request 


Photo-micrograph of RUBATEX closed cellular rub- 
ber shows the tiny individually sealed balloon-like 
chambers which retain inert nitrogen under pressure. 





CLOSED CELL RUBBER 


FOR GASKETING # CUSHIONING « SHOCK 
ABSORBING © VIBRATION DAMPING 





The Bobbin Type Coils shown 
below are part of a complex air- 
craft instrument assembly. No 
larger than your little fingernail, 
these tiny coils are mounted on a 
common core and activate three 
indicator needles within the same 
dial. Extreme assembly care and 
microscopic inspection, at Coto, 
assure perfect operation under 
adverse flying conditions. 


When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 
tion facilities. Coto ceils are built 
for you, to your specifications. 


COTO-COIL CO.inc 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE 
PROVIDENCE 5, RI 

















RUBATEX 
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Here’s help 


for Housewives.. 








TRADE MARK 
REG. U.S. PAT. OFF. 





MORE HELP FOR ASSEMBLY PLANNERS 


The New 
P-K Socket Screw Dimension Finder 


A pocket-size plastic slide chart gives you all 
essential dimensions of P-K Socket Cop Screws, 
Set Screws, Flat Head Screws, Stripper Bolts, 
and Pipe Plugs. includes Set Screw Point 
Dimensions, and Thread Length Formula 
Available, FREE from your P-K Distributor. 
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According to worker supply forecasts, your assembly lines 
will soon be “manned” by more and more housewives. 

Whether housewives or not, eny “green hands” on Socket 
Screw assembly jobs will learn faster and work faster with 
P-K* Size-Marked Gear Grip Socket Head Cap Screws. 

The clearly readable Size-Mark prevents confusion and 
errors—saves a lot of lost motion. It’s a help in the tool crib, 
too, where left-over, mixed screws can be easily sorted. And 
the Gear Grip means non-slip starting, speeds the job. 

No wonder these time-saving, top quality Socket Screws 
are wanted, in tremendous quantities, for more of industry’s 
finest products than ever before. P-K production is going 
‘round-the-clock to meet this mounting demand. For D.O. 
or other assemblies set your standards by P-K quality. 
Parker-Kalon Corporation, 200 Varick Street, New York 14, 
N. Y. Sold through Accredited Distributors. 


PARKER-KALON’ 
oliforged 


SOCKET SCREWS 


SIZE-MARKED SOCKET HEAD CAP SCREWS * GROUND THREAD SOCKET SET SCREWS 
FLAT HEAD SOCKET CAP SCREWS © STRIPPER BOLTS * PIPE PLUGS © HEX KEYS 
* TRADE MARKS REG. U.S. PAT. OFF. 





Norgren 


MICRO-F 0G Lubricator 


7 
REVOLUTIONARY PROGRESS 
IN AIR LINE LUBRICATION 





a This new Micro-Fog Lubricator by “The Pioneer in Oil Fog Lubrication” breaks 


4 eee each drop of oil down into extremely fine uniform size particles (dia. 2 microns 
LL-LUBRIC. = 
sHow —.0000787 4” —or less) that REMAIN IN SUSPENSION for an indefinite period 
Ph: 


‘tedelphia . 
Aoril 16-18 of time. 


Micro-Fog travels far greater distances. Location of lubricator in rela- 


tion to units served is no longer a critical factor. 


Micro-Fog can be uniformly distributed to several! outlets—serving mul- 


tiple units operating simultaneously. 


Possibility of tlooding lines or equipment is reduced to the very minimum. 





Air flow requirement is greatly reduced. Constant, uniform delivery of 
oil fog is precision-controlled—down to as little as one drop in 20 


minutes delivered into the air stream, if required. 


Accomplishes more thorough lubrication. Com- 
pletely automatic. Fully-visible oil feed and 
supply. 











Product of years of research and development, 
plus over 20 years know-how in air line lubrica- 
tion. Fully field-tested and approved in many 
industries. 


How the Norgren Micro-Fog is 


created: Air entering lubricator 
th Year of picks up drops of oi! fed into 


; : H H H gir stream, creating an oi! fo 

y) Progress Ideal for high speed grinding spindles...smail air — 3" "2" <resting on oil fog 
° e . fF th if returned 

tools...gear boxes...multiple taps & drills...ciir ——the'cii suppis. Only the fines 

"" - e porticies of .00007874" in di 

sanders...many other exacting applications. ameter or less, representing 

only 5% of oil flow seen 

through sight glass, is carried 


Write for BULLETIN 425—C. A. Norgren Co., 228 Santa Fe Drive, Denver 9, Colorado into the air line 








Lubricators, Regulators, Filters, 
Relief Valves, Check Valves, 

Air Governors, Needle Valves, 
Hose Assemblies and Couplings. 




















25 YEARS OF HELPING AIR POWER SERVE INDUSTRY BETTER 
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_if your product is 


Berry hydraulits Can help SMOOTH the way 


For those who design and manufacture 
mobile equipment where lazy horsepower 
could be put to useful work, the new 
BERRY hydraulic power transmission sys- 
tem is the answer to your needs. The 
hydraulic units in this system may serve 
either as a pump or as a fluid motor, with 
equal performance in either direction of 
rotation. 


BERRY hydraulic pumps and motors fea- 
ture simple construction, incorporating the 
unique rotary piston principle which elimi- 
nates frictional contact between operating 
parts and their mating members. Among 





the outstanding features are: 
—high variable input or output speeds 
—smooth, positive, pulsationless power 
delivery 
—dependable performance, 
minimum upkeep 
—instantaneous reversibility 


lung life, 


Mobile trucking carriers such as liquid fuel 
transports, refrigerated trailers, armored 
equipment, truck winches, portable con- 
veyors and drilling rigs, and others make 
use of BERRY hydraulic power transmis- 
sion systems to get greater efficiency at 
less cost. 





Immediate Delivery In Limited 
Quantities of Most Models 











SPECIAL ENGINEERING SERVICES 


Why nox let the BERRY hydraulic engineers 
help you plan your next move toward greater 
utility through the use of smooth hydraulics? 
An inquiry stating your requirements, will 
bring full particulars. 


BERRY MOTORS, INC. 


CORINTH, MISSISSIPPI 
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TESTED- PROVEN-ACCEPTED!? 


CHOOSE THE 


IR VALVE 


for 
Trigger - Quick 


Control 


Best 


of all 
Air Operated 


Equipment 


YOU HELPED 


DESIGN 


~ 


Send for FREE Catalog toda'y *« 


FOR FARM AND INDUSTRY 


LEE BCE 


Over 65 years in wheel manufacturing 
have given us the “know how” — 
modern production methods assure 
long life and efficient wheel 
performance in the field. 


There is an ELECTRIC spoke or 

disc wheel for most types of portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready to assist you in solving your 
wheel and axle problems and 

we will offer our recommendations upon 


receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2816 CHERRY, QUINCY, ILL. 


FULL FLOW 
COMPACT 


ONE MOVING PART 


MECHANICAL AIR CONTROLS 


AVENUE DETROIT 


PRECISION DIE MADE — LOWEST POSSIBLE COST 


DAYTON ROGERS MFG. CO. 


Minneapolis 7, Minnesota 


Se Sasser seeseeese sees 
FOUR TYPES © AF 


WOVEN BRAKE LINING // 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


x 5/32” through 4 « 3/8 


SPECIALISTS IN SHC RT RUN ORDERS 
WE INVITE YOUR INQUIRIES 


SOUTHERN FRICTION MATERIALS CO. 


SeeeeerTe, @.€.% 


Seseeeeeeeaae a a! 
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exacting requirements 


Our specialized engineering and production 
facilities assure utmost precision in the manu- 
facture of bronze parts. Intricate and compli- 
cated designs are produced with rigid quality 
control from the first foundry heat to final 
machining. In thrust washers, valve guides, 
seals, cam rings and similar precision parts 

. calling for helical cuts, chamfers, tapers, 
recesses . . . every detail of your blueprints is 
faithfully reproduced in bronze, in any quan- 
tity. Call your Federal-Mogul representative, 
or write: 


FEDERAL- MOGUL CORPORATION, 11043 Shoemaker 
Detroit 13, Mich. 


Six manufacturing plants producing sleeve bearings 
in all designs and sizes, cast bronze bushings, rolled 
split-type bushings, bi-metallic rolled bushings, wash- 
ers, spacer tubes and bronze bars. 


Since 1899 








mb Elechiéc 


SPECIAL APPLICATION MOTOR 
FRACTIONAL HORSEPOWER 





Compact series motor for 
such applications as high 
speed grinders, pumps, 
rovters and small sanders. 


Universal moter ports 
widely vsed in smoll 
Motor with high horsepower Double shoft extension portable electric tools, 
to low weight focter for moter for flap contro! sewing machines, and 
either direct on smoll circraft and hond vacuum cleaners 
drive or use ether dual uniform con- 
with external tro! applicetions 
georreduction 





Geer unit for reversing 


More and more design engineers are turning to 
service with constant Lamb Electric special application motors to secure 
speed capacitator typ: . . — 

motor sia : the exact mechanical and electrical characteristics 


4 ~~ . required for optimum product performance. 


y. 
Lamb Electric specially engineered motors often 


make possible —reduced product weight, com- 
pactness, improved appearance and lower cost, 
along with efficient and dependable operation. 


Our engineering department will be glad to work 
with yours in obtaining these results. 


THE LAMB ELECTRIC COMPANY © KENT, OHIO 


High powered light- 
weleh_beleel_ gered THEY'RE POWERING AMERICA'S Jongg} PF 


for aircraft ond other 
services. 


SPECIAL APPLICATION A ; T i R 
FRACTIONAL HORSEPOWER 
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lt can help you 


reduce cost at the point of assembly! 


There are thousands of instances where forgings have 
reduced the cost of parts at the point of assembly. This 
booklet containing 60 pages of authoritative information 
on forgings formed to close tolerances by the use of 
closed impression dies tells how cost of reductions may 
be obtained. Forging production techniques are described 
and illustrated. 

Forgings provide rapid assembly of complex parts by 
welding adaptability of widest range; forgings permit 
reduction of dead weight because maximum strength and 
toughness are obtainable in lighter sectional thicknesses; 


forging to shape avoids waste of metal and reduces 
machining and finishing time-cost. The metal quality and 
cost-reducing possibilities obtainable in forgings cannot 
be equalled or duplicated. 

Recheck every stressed part in your equipment, as well 
as simple handles and levers, and consult a forging engi- 
neer about possibilities for reducing costs a: the point of 
assembly. Only a forging engineer can inform you fully 
regarding the numerous advantages obtainable with for, 
ings. Your copy of this reference booklet on forgings ts 
available now. Attach coupon to your business leccerhead, 








a ee ae 


ASSOCIATION - 605 Hanne Building. Cleveland 15, Obie 





| Please send 60-page booklet entitied “Meta! Quality —How Hot Working Improves 
Properties of Metals” 1949 Edition. 


eee ee 


Proceed 

















Torque-Arm 


America’s Most Complete Line of 
Shaft-Mounted Speed Reducers 


@ No special engineering required. No foundation to 
provide. No flexible couplings. No sliding base. No 
“lining-up” difficulties. No expensive installation. 
Stock TAPER-LOCK sheaves prescribed for each job 
to provide desired speeds. Application to other ma- 
chines is practical and easy. 


y NM Unit is driven through any V-Belt Drive. Torque-arm, 
fastened to any fixed object, anchors the reducer 
FA > unit. Turnbuckle provides fast and accurate adjust- 

a ment of belt tension. 


@ Backstop available from stock when required.Simple. 


Z ane , 
<y» of Mishawaka, Ind. Positive. Easily installed. Sealed inside the reducer 


housing. 





@ Compact, light weight, rugged. Quality built by 
“ Dodge for Dodge dependable service. 
CALL THE TRANSMISSIONEER, your local Dodge Distributor. @ Built in two series—Single and Double Reduction. 
Factory trained by Dodge, he can give you valuable assist- : Capacities from 1 to 27 h. p. Speeds from 12 to 330 
ance on new cost-saving methods. Look for his name under rpm. Available from distributors’ stocks. 
“Power Transmission Equipment” in classified phone book. @ WRITE fox special bulletin A602. 
DODGE MANUFACTURING CORPORATION, 1200 Union Street, Mishawaka, indiana 


A, <g @ 


V-BELTS AND TAPER-LOCK SHEAVES ¢ DODGE.TIMMEN PILLOW BLOCKS ROLLING GRIP AND DIAMOND DB CLUTCHES SOLID STEEL CONVEYOR PULLEYS 











FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 SHEFFIELD AVENUE, CHICAGO, ILLINOIS 
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Customer Reports: 
Asarco Continuous Cast Bronze Saves 
20% in Metal Cost, Production Time 


A manufacturer of packaging machinery tells of sav 
ing 20° in production time and 20% in material cost 
when he makes shaft bearings and nuts of Asarco 
Continuous Cast Bronze. 





The patented Asarco casting process guarantees him 
bronze rod that is free from the hard and soft spots so 
often found in sand cast bronzes. Stock is exception 
ally uniform and free from porosity. Since sand is not 
used, and dirt and dross are excluded, there can be no 
surface or internally trapped abrasive to dull tools or 
discourage high cutting speeds. Rejects are virtually 
unknown. 

Dimensions are held to extremely close limits. For 
example, tube concentricities are within 1.5% of wall 
thickness. Dimensional uniformity is assured . 
machining on automatics is standard practice. 

Continuous Cast Bronzes can be made to order in 
a wide variety of alloys . .. in standard lengths of 12’ 
... lengths 5’ to 12’ on request . . . | ngths 12’ to 20’ 
on special arrangement. 

216 sizes of standard Asarcon 773 bronze (SAE 
660) are stocked in 105” lengths for convenience at 
warehouses in all principal cities. Distributors will 
cut this stock long or short to suit your needs. 


-7-73 Alloy 
ength 8° 


Tensile, str 


i 
44,000 P® 
Continuo wi 40,400 ee 


93-713 Alloy 


27,000 Ps 
900 PS! 
(9,500 28 


G @) N T | N U e) UW Ss Send for this free catalog on 
: Asarco Continuous Cast Bronze 

lt contains physical propertic 

table f weights, photomicr 

graphs, table of stock 

and sizes and other data 


? 


West Coa? “<ies Agent 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif. 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plant, Barber, New Jersey 
Whiting, Indiana 
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PRECISION: 


SPINDLES | 


: ij 


f Sealed Package Direct 
He res Wh y: b Motorized Cartridge Type Precision 
Spindles 
POPE Spindles produce finer fin- . 
* ishes. They have the necessary massive 
construction and the radial and axial 
rigidity — two double-row; super-pre- 
cision, cylindrical roller bearings and 
two separate ball thrust bearings. 


2, POPE Spindles increase production. 
’ They have the power, the bearing capac- 
ity and the rigidity to carry a heavy cut. 
Rapid metal removal combined with 
superior final finish saves much operat- 
ing time. 





be] HP, 3600 RPM 2 HP, 3600 RPM 5 HP, 3600 RPM 


5S, POPE Spindles come in sizes to fit 
YOUR job. They come in ¥, 1, 2, 3, 5, 1 HP, 3600 RPM, 
7's and 10 HP and in 3600, 1800 or 10 HP, 3600 osu 3 or 


; RPM (Shown in ‘ or 
1200 RPM to suit the work or the tool. bracket). Mount- is" dia. barrel 
ing brackets are ut-wway view 


available for all a above) shows 
ne permanent 


Gg. POPE System of sealed-in lubrica- egtacien. ly preloaded, 
permanently iu- 


tion permits operation horizontally, ver- bricated bear- 
tically or at any angle — on boring mills, a se 
planers, millers, and other machine tools {0'd""/3" chewing a 
as well as on surface grinders. wide variety of styles 
and sizes of Round 
—~ : : * Frame Cartridge 
5, POPE Spindles require no mainte- 70 pone Preci- 
nance costs for lubrication or adjust- sion Motorized 
ments. This is just another bonus you get Spindles. 


by specifying POPE Spindles, 








How You Can Design 
More Production 
into Your Machines! 


ALEMITE 
ccumeter 
automatic lubrication 


reduces maintenance, increases machine output 


You eliminate shutdown for lubrication, thus adding 
production time to machines when you design in 
Alemite Accumeter Automatic Lubrication. An Accu- 
meter System consists of a lubricant pump, a distribu- 
tion system of copper tubing, and force-feed valves for 
individual bearings. It lubricates all the bearings on a 
machine from one central point automatically .. . 
while production goes on uninterrupted! Ends the risks 
of lubrication errors or neglect by your customers. Makes 
your machines produce more . . . cost less to operate ... 
last longer! 


Alemite Accumeter Systems meter oil or grease to bear- 
ings with a degree of accuracy never before achieved 
In fact, tests show no variation in the amount of lubri- 
cant discharged even after 73,312 lubrication cycles, 
the equivalent of 122 years of twice-a-day service! Fur- 
thermore, lubrication is either fully hydraulic or contin- 
uous between cycles, thanks to an exclusive “accumu- 
lating” feature in the Accumeter valves that prolongs 
the discharge of lubricant to bearings! 


Versatile in application, Alemite Accumeter Automatic 
Lubrication Systems are adaptable to virtually any ma- 
chine There are three types, to cover your full range 
of requirements. Send now for free bulletin giving full 
data. Write to Alemite, Dept. T-31, 1850 Diversey Pkwy., 
Chicago 14, Illinois. 


MIDGET OIL VALVES 

Fired output metering 
valves for single line sys 
tein. Serves up to 200 
sma}l bearings—especial 
ly on precision machines 
or where space is limited. 


1-BEARING VALVES 

Oil or grease metering 
valves, with fred or ad 
jus‘able output. for single 
line system. Valves for 
any bearing capacity. Sin 
gle system serves up to 
400 bearings. 


2-BEARING VALVES 

Adjustable output meter- 
ing valves foroil or grease. 
Each serves 2 bearings 
Valves fully seaied, hy- 
Graulically operated on 
both load and discharge 
cycles. System handles up 
to 600 bearings. Manual 
or automatic operation. 


ALEMITE 


ete U.S. PAT. OFF 


1850 Diversey Parkway, Chicago 14, illinois 
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Snes en tee me nae 





Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 


_ * PIPE and TUBE MILLS-cold forming and welding 
0h TE r 
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—provide smooth running protection 





under severe service, 


in crankshafts and transmission gears 


of 
PEERLESS 


Mechani-cut 


OTE the compactness and small 

space requirements of the Orange 
Roller Bushings in the installation 
above. That’s the big feature that has 
helped design engineers out of many 
“tight spots” .. . the ability to carry 
high loads, within limited space, and 
give long, trouble-free service for 
years. 
Orange Roller Bushings are made to 


extreme standards of precision. All 
raceways are through-ground to a fric- 


tion-free finish. Roller clearances are 
held to a minimum, resulting in closer 
internal running clearances. This mini- 
mizes possibility of misaligned rollers 
while running. 


Wherever you require smooth, quiet, 
anti-friction protection for rotating or 
oscillating parts, remember the 
“bonus” features of Orange Roller 
Bushings. Write for Engineering Data 
Book showing construction, sizes, ca- 
pacities, etc. 





OTWER ORANGE BEARINGS: 
Staggered Roller Bearings 
Coge Type Needle Bearings 

Joornal Roller Bearings 

Threst Roller Bearings 








i 
— ter — 
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DO You | 
IN SELEC 


On any basis of selection, Farrel-Sykes herringbone 
gears offer a number of advantages to designers and 
engineers responsible for the correct application and 
successful operation of gears. The quiet, vibration- 
free performance and long life you can expect from 
these gears result from extreme accuracy of tooth 
spacing, contour and helix angle...qualities inherent 
in the Farrel-Sykes method of gear generation. 

The herringbone design provides a maximum num- 
ber of gear teeth always in mesh. Overlap or interlac- 
ing of the teeth, together with gradual engagement, 
contribute to smooth operation. Opposed helices bal- 
ance and absorb axial thrust within the gear member, 





eliminating harmful thrust loads and resultant stresses 
on other parts of the machine. 

Farrel-Sykes herringbone gears are made of the 
finest grade materials, in a complete range of sizes for 
any power capacity and any application. 

Farrel engineers are available to assist in working 
out unusual gear problems. Information about ber- 
ringbone gears, or any of the other types mentioned 
on this page, will be sent on request. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 

Plants: Ansonia and Derby, Conn., Buffalo, N. Y. * Sales Offices: 

Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, Cleveland, 
Detroit, Chicago, Los Angeles, Tulsa, Houston, New Orleans 


Tarrel-Bteming ngham 


STRAIGHT TOOTH 
AND SINGLE 





HERRINGBONE GEARS 
Farrel-Sykes her- 


HELICAL GEARS 


INTERNAL GEARS 


@ Farrel ‘also supplies 

@ straight tooth (spur) 

ee me 

©. helices gears in ony 
size from ‘4 inch to 
20. feet diameter, \4 
to 30 inch face, 24 
DP to 0.5 DP 


ringbone 

available 

from ‘4 inch to 20_ 
feet diameter, ‘4 to 
60 inch face, 24 DP 
to 0.75 DP 


Large intesnal gears 
are available with 
either spur on heli- 
cal teeth, in sizes up 
to 18 feet diameter, 
12 inch face, 1% DP. 


eeeeeeeeeeeoeoeeeee 
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FOR 10 MANUFACTURERS 


Lower final costs were enjoyed by users of these 
Permite Aluminum Castings because ease of handling, 
ease of machining and accurate dimensions saved extra 
work and time on the production line. 


When you incorporate Permite Aluminum Castings 
into your finished product, you can count also on the 
advantages of light weight, resistance to corrosion, 

Write for 80-page good appearance, increased marketability. 


i r i ind . . 
“coltestien of cual Whether your castings requirements call for long 


as runs or short runs, whether you require permanent 
mold, semi-permanznt mold, sand or die castings 
Permite has the facilities and the experience to give 
you maximum value in the type of aluminum castings 
exactly suited to your needs. Send blueprints for 
recommendations and estimates. 





ALUMINUM INDUSTRIES, INC. 


CINCIMMATY 25, one 


, 


i 


| 

. ‘ ‘ 

ALUMINUM PERMANENT MOLD, SAND ond DIE CASTINGS...HARDENED, GROUND ond FORGED ‘STEEL PaRTS 
. ; 
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for Efficient Application and 
Control of EITHER .. . Specify 
NOPAK Valves and Cylinders 


Standard Models meet most application requirements. 
All 4 classes of NOPAK Cylinder construction are avail- 
able in 6 standard mounting styles. NOPAK Rotating 
Disc Valves for low pressures in Hand, Foot, and Sole- 
noid Models: NOPAK Balanced Hy-Pressure Valves to 
2000 P.S.I. For complete data and descriptions refer to 
Sweet's File for Product Designers. 


Model “SL” 
Solenoid Valve 
Series 1500 


Hydraulic 
Cylinder 


GALLAND-HENNING MFG. CO., 2762S. 3ist Street, Milwaukee 46, Wis. 


Write for NOPAK 
Bulletin SW-1 


Representatives in 


Principal Cities ALVES AND CYLINDERS 


Model “A” 


DESIGNED for AIR and HYDRAULIC SERVICE Air Cylinder 





Tourek’s quality Ball Joints 
oon exacting requirements. 

Sepli ified design, improved 
performance, and lower 
costs result from specifying 
Tourek Ball Joints the 
only recognized standard 
Large stocks assure prompt 
delivery 





Tourek's precision counter 
suak steel pipe plugs are 
eccurate, high strength, and 
economical - resulting in the 
highest quality at costs which 
ere competitive to old style 
plugs. 





Stock sizes, avai liable with 
Nation + LX Dr ry Seal 
threads “ 
sod 1° “Also. availa bie 
—_ order in alloy ste cls, 
luminum or brass in sizes 


@p to 2%" diameter. 





Modern high speed single 
and 6-spindle ome matic 
— with compiete sec- 
equipment, includ- 
ing ‘gables and brazing — 
plus 50 years’ experience, 
essure you “The Best in 
ew A. Screw Machine 
.” 





Your  soqeieamane, up to 

2%", made with utmost 
precision, aod with a 
est delivery gssuranc: 


a west 1 pee SCREW MACHINE 


tivenatuee ave < Be 
Comprehensive " 





y 
wow ot Chicoge 50. tt 








ESTABLISHED Im 1920 





A $871-44H-A 


—that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 


. - .add attraction—safety—service ? 


—whot lomp to use 
— how to use if 

— whet it will do 
= whot it will cost 


THIS MAY BE THE ONE 
Designed for low cost NE-51 Neon 
@ Built-in Resistor @ Patented 
@ U/L Listed © Rugged 


Catalogue Number 521308 — 997 
for 110 or 220 volts. 


SAMPLES 
for design purpose 
NO CHARGE 


NEW! HANDBOOK” OF PILOT LIGHTS.” 


Write us on your design problems. 


i—_ 


“Wy 


oe iiiw 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N, Y. 
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Reduce Dead-Weight... 
Increase Payload with 


JEL OTISCOLOY  siscisice see 


Operators and builders of trans- 
portation equipment are saving 
deadweight in structural parts 
with J&L Otiscoloy. The high ten- 
sile qualities of this special trans- 
portation steel permit weight re- 
duction (as much as 35% in some 
cases) without loss of strength, 
because J&L Otiscoloy has twice 
the yield strength of ordinary mild 
steel. 


By cutting deadweight through 
the use of Otiscoloy your equip- 
ment will be able te carry greater 


loads, and operate at a lower cost. 
This means increased income. 


In addition, J & L Otiscoloy 
has these outstanding features 
that further help to lower 

maintenance costs 


1. Otiscoloy has 4 to 6 times 
greater resistance to atmos- 
pheric corrosion than mild 
steel. 


2. Otiscoloy has greater re- 
sistance to fatigue than mild 
steel. 


3. Otiscoloy has substantially 
greater abrasion resistance 
than mild steel. 


4. Otiscoloy is easily welded 
by any of the standard 
methods. 


5. Otiscoloy can be readily 
cold formed. 


No wonder this modern trans- 
portation steel is used extensively 
throughout the industry in reduc- 
ing deadweight and increasing 
service life. 


JONES & LAUGHLIN STEEL CorPoRATION 


409 JONES & LAUGHLIN BUILDING 


PITTSBURGH 30, PA. 


From its own raw materials, J&1. manufactures a full line of carbon steel products, as well as certain products in OTIBCOLOY and JALLOY ‘hi-tensile steels). 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED BARS AND SHAPES e 


ROLLED STRIP AND SHEE S © TUBULAR, WIRE AND TIN MILL PRODUCTS e 
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STRUCTURAL SHAPES e¢ 
“PRECISIONBILT 


HOT AND COLO 
WIRE ROPE @ COAL CHEMICALS 
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Clean and brilliant color 
... lower unit cost 


— because it’s 


@ David Bogen Co., Inc., New York, 
overlooked no possibilities in select- 
ing the cabinet material for its Chal- 
lenger intercommunication — units. 
Wood, metals and various plastics 
were evaluated for the application 
and Koppers Polystyrene 81 was 
chosen. 

“We decided specifically on the 
use of Polystyrene,” says General 


Manager Sidney Harman, “because 


Me. 
KOPPERS 
v 


The attractive cabinet for this intercommunication station is 


molded from Koppers Polystyrene 81. Manufacturer: David 
Bogen Co., Inc., New York. Molder: Watertown Manufactur- 
ing Company, Watertown, Conn. 


molded from Koppers Polystyrene! 


of the relatively lower costs per unit 
which it afforded and because of the 
unusually clean and brilliant color 
which could be effected by its use.” 

Low unit cost is characteristic of 
pre »ducts molded from Koppers Poly- 
styrene 81. It results from a com- 
bination of low material cost, im- 
proved moldability and fewer rejects. 
The rich brown color of the cabinet 


is typical of the unlimited range of 


perfect colors available in Koppers 
Poly styrene. 

Uniform molding conditions and 
a resulting absence of sink marks 
were among the benefits in this par- 
ticular application. 

No matter what type of product 
you are designing or molding, it will 
pay you to investigate the economy 
and moldability of Koppers Poly- 


styrene. 


Koppers Polystyrene has made Many Products Better and Many Better Products Possible. 


KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 


SALES OFFICES 
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NEW YORK 


BOSTON + 


PHILADELPHIA - 


CHICAGO - 
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Proved by 
More Than 
25 Years’ Service 
on LPC Earth- 
moving Equip- 
ment 


HYDRAULIC POWER CONTROL UNITS — Pump, Control Valve, Relief 
Valve and Reservoir contained in one compact unit permit desirable 
utility of space . . . result in exceptionally high efficiency rating, as oil 
flow restrictions are reduced to minimum, and complicated hose and 
pipes eliminated. Positively self-lubricated, operates under a wide range 
of climatic conditions. Easily installed in a wide variety of construction, 
mining and materials handling equipment, steering devices, etc. 


HYDRAULIC PUMPS AND MOTORS — Maximum over-all mechanical 
efficiency at normal working pressures! That's operation with high 
efficiency and economy, producing smooth, vibrationless power flow. 
Correct design, unique engineering features, highest quality materials 
assure long, trouble-free performance in a wide range of automotive, 
portable or stationary applications. Other advantages . . . compact 
design, easy installation, elimination of complicated mechanisms, easy 
servicing, low maintenance. Fluid motors of constant displacement gear 
type, and reversible motors have the same design features as the pumps. 
Can be mounted in any position, and stalled under load without 
damage. 


HYDRAULIC CONTROL VALVES — Assemblies consist of one or more 
valves, machined to a precision finish. Parts are interchangeable. Valves 
with exclusive LPC design for automatic oil surge control are optional. 


HYDRAULIC CYLINDERS — LaPlant-Choate is equipped to make Hy- 
draulic Cylinders of ANY design, to meet any specifications. Furnish 
pertinent data . . . stroke, diameter and capacity . . . and we will gladly 
submit design to suit your requirements. 


For the many advantages you'll want to know about—and use, 
send for Bulletin A-1152B. 


LAPLANT-CHOATE MANUFACTURING CO., INC. 
CEDAR RAPIDS, IOWA a 


C 
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break jaw 


keeps 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


The break jaw shown here is an integral part 
of the Westinghouse V type disconnecting 
switch, designed for outdoor operation at 
7a to 230 KV, 400 to 2,000 amp. Why is 
it made of Berylico Beryllium Copper? 


Because Westinghouse engineers wanted 
these qualities: good electrical conductivity; 
bulldog ability to grip the moving contact 
tightly, without relaxation, over a wide cur- 
rent range for long periods of time; enough 
“bounce” to withstand above-normal deflec- 
tion without taking a permanent set. 


Of all current-carrying materials, only Berylco 
10 could meet these exacting demands. 


BERYLCO 


DEPT. 


Furthermore, Berylico’s unique combination of 
high conductivity and high elasticity made it 
possible to design the break jaw in one piece. 
Construction was thus simplified, efficiency of 
operation improved. 

Good electrical conductivity, high strength, 
excellent fatigue resistance are only a few 
of the properties of this versatile alloy. Per- 
haps Berylico can help improve the quality of 
Take 
advantage of the technical knowledge of the 


your product or lower your costs. 


world’s largest producer of beryllium copper. 


Blueprint your problem...or send for 


sample material. 


BERYLCO IS AVAILABLE as casting 
alloy in ingot form, rounds, rectangles, 
hexagons or squares, wire and strip. 


VALUABLE 
ENGINEERING 
INFORMATION 
on Berylico Bery!l- 
lium Copper is 
compiled in a series 
of monthly tech- 
Te 
receive your copy 


nical bulletins. 


regularly, write on 
your business let- 
terhead. 


BERYLLIUM CORPORATION 


1-C READING 2, 


PENNSYLVANIA 


New York « Springfield, Mass. * Cleveland « Dayton « Detroit * Chicago » Minneapolis * St. Louis « Seattle « San Francisco * Los Angeles 
Representatives in principal world-trade centers 
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BUILD IN INSTANTANEOUS SPEED CONTROL 


with the 


New Variable 
Speed Drive 


that uses two belts to vary speed 
and reduce belt replacement 


2 NARROW 
BELTS... 
INSTEAD OF 
1 WIDE BELT 


gives smooth- 
» est operation 
ig highest ra- 
tios in smallest 
space... long- 


est belt life 





1-15 HP, MAX. RATIO 16-1 





Roti Minimum RPM HP Maximum RPM 
ane Output Shaft Output Shaft 





16-1 215 ‘ 3450 1 

10-1 300 3000 3 
9-1 400 3600 5 
8-1 360 2% 2880 7% 
6-1 410 4 2460 10 
6-1 370 5% 2220 15 




















All models available in plain units and Monobloc (built-in motor). 
Skeleton models if desired. Available with hand-screw control or no 
control (to be adapted to your requirements). 














sheoves, V-belts, variable 
speed drives 


nS é EEE SAA ANN ” 
MMII. — 9 PUNPS: centtigel, power, 


WORTHI rou essen 


— 


retery steom 





AIR COMPRESSORS: 
water-cooled, elr-covled 








tae 
THE GOOD nin) WAND OF INDUSTRY 
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The tandem belt design is a feature of 
WORTHINGTON ALLSPEED DRIVES 


Here is a new, enlarged line of instan- 
taneous step-less variable speed drives 
. with important exclusives you'll 
want to investigate for your machinery. 
Worthington ALLSPEED DRIVES are 
now built in six sizes—from 1 to 15 hp 
—around the tandem-belt design whic 
gives a greater range of si variations 
and greatly reduces belt. replacement. 


THE NARROWER—THE BETTER 


This tandem-belt design permits usin 
a narrower belt than most variable oonel 
drives. Obviously: the narrower belt 
suffers less from side compression— 
lasts longer. And belt replacement, when 
necessary, is made easily—no disman- 
tling of the complete unit—and costs 
less, too. 

Another important Worthington fea- 
ture— motor-equipped units havestand- 
ard NEMA frame 1750 rpm motors— 
a convenience in emergencies. 


Still other important features: automatic 
positive belt tensioning . . . all rotatin 
parts fully machined and balanced a 
carried in shielded, life-lubricated ball 
bearings . . . in-line input and output 
shafts . . . mountable in any position, 
to run in either direction. 

Send coupon for Worthington All- 
ous Drive bulletins AS-1600-B3 (A 

rive) and AS-1600-B4 (C drive). 
Worthington Pump and Machinery 
Corporation, Worthington Allspeed 
Drive Sales Division, Holyoke, ass. 


ge a ee a a a ee = 





Worthington Pump and Machinery Corporation | 


Worthington Alispeed Drive Division " | 
Holyoke, Mass. 

Please send bulletins AS- 1600-83 and AS-1600- ! 
B4 on Worthington Alispeed Drive. 


asm eee weed 


309 








SUB-CONTRACT THE 
METAL STAMPINGS NEEDED 
ON YOUR DEFENSE ORDERS! 


TRANSMITTER CASE 
5 4 IN METAL STAMPINGS 
Ce FOR OVER 70 YEARS 


Over a period of many years, Geuder, Paeschke & Frey Co., has 


<1S 6 cose 5° 
produced many stampings for both civilian and military products. 





. Aluminum 
18 B&S Gt On 








th 
<a Heigh' 


HOUSING FoR INDUSTRIAL 
VACUUM CLEANER The items range from simple to highly intricate designs and demon- 
strate our technical efficiency and modern facilities. Illustrated here 


Seam! : 
base wane are a few of the many sub-contract jobs we have made for the 
rically welded 
body. Seamless government orders of our customers. 
drawn perforated 
— = ee dip 
galvan 
20 U 3 Ge. one AUGMENT YOUR PRODUCTION FACILITIES with G. P. & F. service. 
eight — 20” ae : 
x Diameter ~ . If you have a metal fabrication problem that’s outside your field or 
1815" oar 2 : : 
ates beyond your plant facilities, submit blueprints or ideas to us. We 
can do your work from fabricating and finishing to final assembly. 


LMET 

FRAME FOR DIVING HE Write today for 
SE eC ALLER copy of booklet 

... Science and 


AID CMMEMMMEDUIDICN Skill in Shee 

GALVANIZING + WELDING [ernment 

yc oawn | ST G.P.aF. =” 
Copper — 20 US. SOV MADISGIDMMME compicte date 
oe ae LEAD COATING hee 


ELECTRIC LIGHT HOOD MOTOR HOUSING 


Seamless Drawn S$ 5 
t Seamless Drawn 
‘en’ - 4 Ga eel Steel—16 U.S. Ga. : 
eight—71<"" Height J 
Diameter—6 1;"" Diameter 
14 B&S Ga Alumi- 
num welded to 
Perma-Mold Cast- 
ing eamices 
Length—10 Width—9 5” Height 8" 


d Die Department 














Mailf Nyy) - 
CP My iy 
































Complete Tool an 
ee 


19 Acres of Production Facilities . . . 
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Precisely controlled heat treating is just 
one of the steps taken at Accurate to 


assure adherence to your specifications 


ae ee yt oe wes 
Y ry Re oe = ero. “es * > eg 


ay and it lowers 
We ads COs of Yur sonungs 


HERE at Accurate we make springsthe Accurate spring service and try Accu- 
way we'd like to have them made for rat’ on your next job. AC CURATE 
us if we were the user. We believe this SPRING MEG. CO., 3815 W. Lake 
guarantees you the best possible springs Street, Chicago 24, Ill. 

—uniformly RIGHT springs that per- 

mit maximum assembly rates and re- _— Ask for your free copy of the new 

duce the number of rejects due to faulty rey tap — phe 

operation. It all adds up to lower manu- han benno lige ae aee 

facturing costs and better product per- fer « copy and have not received i, 


formance for you. we would appreciate your asking 


Plan now to find out more about 


Ge sure the | wae fo 


ohUngS gen : ALLELE DEA 4 Wine WTonme 
™ Ps 


buy ave SOGOU BOON 
tecunate Stampinges 
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pur ALL or rne 
OIL TO WORK 


Simplify the Circuit and Improve 
Its Efficiency 


mm me me meme 


Use RACINE Variable Volume Pumps; they auto- 
matically deliver only the exact volume required. 
Relief valves are eliminated. Heating is reduced, 
horsepower saved. Over-all cost of circuit com- 
ponents is less. These advantages are yours when 
you “put all of the oil to work.” 


RACINE 


The RACINE Line is com- 
plete. Pumps to 30 G.P.M. 
Pressure Boosters to 5000 
P.S.I. Balanced piston 
sleeve-type 4-way valves, 
straight-way valves and controls, all designed for 
manual electric or hydraulic operation. Complete 
factory and field engineering service without cost. 
Write for Free, complete 3-color catalog P-10-D. 
RACINE TOOL & MACHINE CO., 1772 State 
Street, Racine, Wis. 











INPUT HORSEPOWER 








TIME secomon 


The black area in the chart above shows the H. P. con- 
sumed during one complete cycle of operation when a 
No. 6 RACINE Variable Volume Pump and 7:1 Pressure 
Booster is used. The red area shows the wasted additional 
H. P. required when an efficient 2-pressure, 2-volume 
Constant Volume Pump of equivalent size is used. Note 
the savings in H. P. Chart is based on the operation of 
a 200-ton molding press with a 10” ram. 
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IMPORTANT DATA ON ¢ 





UNIVERSAL 
QDlerille METAL HOSE 


jm conveyance ef gases, liquids, semi-selids, 
dust, etc.—for moisture-preof armored con- 

duit and contre! cosings—end many other 
Square-Locked pplications. 


Fenibie interlocked Fiexible Hose 


(unpacked or packed) 


Interlocked High-Pressure 
Flexible Hose 


Couplings 


\\n VE RSA 
Seamless \ Engineering 
High-Pressure / Service 
Flexible Hose 
Diesel Engine 
Exhaust Hose 


Write for 
CATALOG U-101 — Just Published 


UNIVERSAL METAL HOSE CO. 


2145 South Kedzie Avenve 











Heats 
Water 
Electrically -—. Se 


in large and small tanks, range boilers. etc. 


Provides low cost hot water for small factories and 
stores, offices, laboratories, apartments, barber shops. 
Jarages, trailers, summer camps. beauty shops. churches. 
clubs, dentists, farms, florists, lodges, markets, museums, 
photographic studios, etc. 
EASILY INSTALLED 
DOES NOT DISTURB EXISTING PIPING 

Special types for heating oils, chemical 
liquids. 


VULCAN ELECTRIC COMPANY 
DANVERS 18, MASS. 


Makers of Vulcan Electric Soldering Tools, Electric 
Solder Pots, Electric Glue Pots, Electric Branding 
Irons and Electric Heating Units 


and other 
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PUZZLE 


Hidden in this unbusiness-like scene is a unique new 
construction material that’s booming business, building 
profits every day. 

It’s the incredibly tough Fiberglas*— plastic reinforce- 
ment used to make the fishing rod. 

Why did tackle makers choose Fiberglas? Because 
plastics reinforced with Fiberglas materials are stronger 
than the finest steel . .. easier to fabricate than most metals 

. and impervious to weather, water, or age. 

Alert businessmen are using these new Fiberglas rein- 
forcements to make many products, such as pleasure 
craft and assault boats that never need caulking or paint- 
ing .. . civilian luggage and military transit cases that 
defy wear . . . boxes and trays for food transport . . . and 
electrical appliance parts that perform better, are quick 
and easy to fabricate. 

Regardless of your production problems or your mar- 
kets, we believe you'll be vitally interested in this new 
engineering material. Let’s get together and work 
out a way to build your sales, save you money with 
Fiberglas reinforcements. Write Owens-Corning Fiber- 
glas Corporation, Reinforced Plastics Division, Dept. 
807, Nickolas Building, Toledo 1, Ohio. 

OWENS- -CORNING 


C a *Fibergios is the trade mork (Reg. U. S. Pat. Of.) 


FIBEI BERGLAS zy YJ rn ee 


FIBERGLAS IS IN YOUR LIFE...FOR GOOD! 
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WHICH 


The answer is that ALL FOUR are equally impor- 
tant...and ALL FOUR represent the reasons why 
more and more users of Non-Ferrous Bearings 
and Castings become N-B-M Customers. 

The complete facilities of National Bearing 
Division for Research, Engineering, Production 
and Finishing are unique. They represent an 
important chain of service—an ability to trans- 
late your problems into requirements, and require- 
ments into actual products that serve you better. 





o 
mod wollte 
FOR PRODUCING BETTER 
BRONZE BEARINGS AND CASTINGS? 


The most modern equipment for alloy testing, 

molding, casting and finishing assures you of 

finer, more dense, closer-to-size bearings and 

castings— products that have higher resistance 

to wear and greater long-range economy. 
Yes, this conrplete N-B-M Service is worth- 

while investigating. Call in your nearest N-B-M 

Representative—he will gladly show 

you how this service can be geared to 

serve you with maximum efficiency. 


THIS NEW CATALOG completely describes N-B-M Facilities—how 
they can cut costs for you and tie in with your own production. 
Write for a free copy today. 


NATIONAL BEARING DIVISION 


( 4932 Manchester Avenue + St. Louis 10, Mo. 
PLANTS IN | IS, MO. © MEADVILLE, PA. @ NILES, OHIO © PORTSMOUTH, VA. © ST. PAUL, MINN. ¢ CHICAGO, ILL. 
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Fabrication-by-welding is being 
used by an ever-increasing 
number of careful, thorough buyers 


... and they are specifying 


American Welding. 


A copy of our new 20-page 
illustrated catalog will be 
Sent on request. 





PROVIDE DEPENDABLE 
BEARING PROTECTION 


Here are a few of the most 
widely used models of 
KLOZURES which are giving 
superior service in thousands 
of difficult installations. 





PATENTED 





. , a . ‘ 

Above—Mode/ 91B—A spring- 4 Garlock KLozuRE Oil Seals 

loaded seal of small cross sec- ’ : . 
tion, with the metal reinforcing ; have established outstanding 
member surrounded by tubter, service records on many kinds and 
types of equipment where the sealing 
of the lubricant in a bearing and the ex- 
clusion of dirt and foreign matter from a 
bearing have presented a difficult problem. 


KLozurEs are produced in a variety of types and 
models and in a wide range of sizes including Metric 
O. D. to fit bearing manufacturers’ standard bores. 


Mode! 64—A strong, effective 


iN THE GARLOCK PACKING COMPANY 
seal for heavy duty on shofts of LA PALM YRA, NEW YORK 


the largest dicmeter. 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal. Que. 


Pe Kerformance 
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power modernization 


Even a brand new 
motor may be obsolete... 


you do 
not have 
Ptelabiae)| 


of speed 


The Concrete Machinery Divi 

sion of The Yoder Company r« 

ports that their new Continuous 

Flow Concrete Mixer which is 

powered by Speed-Trols, results 

in: 

@50% greater concrete strength 

@ 50% reduction in normal equip- 
ment cost 

@ Over 50% reduction in normal 
maintenance cost 

eS Se ae — 


STERLING SPEED-TROL 


...GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 


PROCESS CONTROL OF: Temperature 
viscosity — level — pressure — 
flow —etc. 
TIME CONTROL OF: Baking — drying 
— heating —cooking — pasteuriz- 
ing — soaking —chemical action 
—etc. 
EQUIPMENT ADAPTATION TO: Load 
variation—sequence synchroni- 
zation. Size—tension —hardness 
Ask for your copy of — or shape of materials to be _proc- 
pictorial bulletin No.A-69 essed — machined — conveyed — 
showing Sterling Electric blended —mixed —ete. 
Power Drives Turning The VARIATIONS IN: Quality —quantity 
Wheels of Industry. —operators’ abilities—etc. 


RLING 33:2: 
MOTORS 


Plants: New York 51, N.Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile. 





Offices and distributors in all principal cities. 
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VIICKERS POWER PACK 
Simplifies Ngehaulie Cosige 
Saves Money, 


Soace ant Time 


OLIVER COMBINE 
Vickers Hydraulic Power Pack provides fingertip, instant control_of the 
twin-cylinder harvester control 


hy 


WHLCO 4.7 


CRAWLER TRACTOR 
This powerful little general 
purpose tractor uses Vickers 
Hydraulic Power Pack for 
fingertip control of bull 


dozer blade (46° wide 


18° deep)- and other 


attachments 


These three applica‘tons of the Vickers Power Pack 
indicate something of the extremely wide usage 
range of this hydroulic package. 

Manufacturers have found it ideally suited to the 
largest variety of mobile as well as many stationary 
installations. It provides a compact, self-contained 
hydrauiic system which is quickly und easily installed 
at low cost. Pump, relief valve, operating valves, oil 
tank and oil filter are all contained in the rugged, 
compact unit. 

Vickers Power Pack is used on planters, cul- 
tivators, plows, stackers, loaders, harvesters, rakes, 
mowers, dump hoists, lifting tailgates, light duty 
scrapers, fork lift trucks, loaders, scoops, snow 
plows, etc. Check into its advantages for your cc- 
cessory power source. 


WRITE FOR BULLETIN 46-48 


Mickers Incorporated 


DIVISION OF THE SPERRY CORPORATION 

1454 OAKMAN BLVD. ¢ DETROIT 32, MICH. 
Application Engineering Offices: ATLANTA © CHICAGO « CINCINNATI 
CLEVELAND © DETROIT © HOUSTON © LOS ANGELES (Metropoliten) 
NEW YORK (Metropolitan) © PHILADELPHIA © PITTSBURGH « ROCHESTER 
ROCKFORD « ST. LOUIS © SEATTLE e TULSA © WASHINGTON © WORCESTER 
ENGINEERS AND BUILDERS OF Gil HYDRAULIC EQUIPMENT 

SINCE 1921 

4434 


BEACON 
DOCK RAMP 


Vickers Hydraulic Power Pack 
powers vertical movement 
(24") to level with truck or 


freight car floors . also 


horizontal movement (14”) 
where outer doors must seal 


when board not in use 
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PACKARD | Plus Performance 


f FRACTIONAL HORSEPOWER for Your 


LUN Rt) A Product 


The performance record of Packard 
motors has been proved and approved 
by repeated expressions of customer 
satisfaction and good will that in- 
crease the value and trade acceptance 
of Packard-equipped products. 

For 34 years we have concentrated 
our skill, experience and resources 
on the manufacture of soundly 
designed, ruggedly built fractional 
horsepower motors. Today—with 
expanded facilities for engineering 
and manufacturing —we continue to 


concentrate in this one field. 


Profit by our reputation—benefit by 
our concentration—and choose Pack- 
ard fractional horsepower motors for 
plus performance, lasting depend- 
ability, ana complete satisfaction. 


GENERAL 
MOTORS 


Packard Electric Division, General Motors Corporation 
Werren, Ohio 


DEPENDABLE APPLIANCE MOTORS FOR THIRTY-FOUR YEARS 
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As a service to Designers 


A guide to the 
selection of Carpenter and RIGID 
High Nickel Alloys . f 

any special shapes: 
describes alloys with 


versatile combinations of RODS BELTING 
magnetic and expansion TUBES EDGING 
ate STRIPS BINDING 
@ POLYSTYRENE 
@ CELLULOSE ACETATE 
@ POLYETHYLENE 
@ VINYLS 


@ ETHYL CELLULOSE 
@ BUTYRATE 
@ ACRYLIC 


Carpenter Tempera- 
ture Compensator 
Alloys 








provides information on inc. 
specific thermo-magnetic | —~Ktn \LWoR TH.N.J 
characteristics of several actiahec 
alloys. 





~~ Imperial 


TRACING CLOTH FOR HARD PENCILS 





Carpenter Low 
Expansion Alloys 


provides detailed data 
on alloys with minimum 
size change in tempera- 
ture ranges up to 400°F, 
650°F and 1,100°F. 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distingyished by its 
special dull drawing surface, on 
indicating your title. which hard pencils ai be used, 


THE CARPENTER STEEL COMPANY giving clean, sharp, opaque, non- Imperial 


For Copies of any of these Carpenter High Nickel Alloy 
booklets, just drop us a note on your company letterhead, 





117 W. Bern Street, Reading, Pa. smudging lines. 
Erasures are made easily, without 


Export Department: The Carpenter Stee! Company, Reading, Pa. “CARSTEELCO”. 
damage. it gives sharp, contrasting 
prints of the finest lines. it resists 
the effects of time and wear, and . PENCIL 4 
does not become brittle or opaque. { TRACING ney : 
= 


ge 

y | 

arpen fer ‘ | Imperial Pencil Tracing Cloth is 
offer you new opportunities to solve problems | 
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ball bearings 
that just “get by” 
or the best 
ball bearing “buy” 





Standard 


EXTRA-LIGHT 
9100 Series 
Compact, space-sav- 
ing, large bore, light 
cross section design. 


HIS CHART PROVES IT! You can specify the shaft size, 

speed, load, service conditions, space and weight limita- 
tions .. . and get the Fafnir Ball Bearing that meets those 
specifications exactly. No need to take less ball bearing or 
more than just what you need . . . because Fafnir makes them 
all... for all industries. 

You get something else, too, that makes Fafnir Ball Bear- 
ings a particularly good buy. It’s an attitude and an apti- 
tude, a way of looking at ball bearings from where you're 
sitting and an aptitude for doing just what you'd like done 
about it, gained from working with not just one or two 
industries but with all industries. 


Special Precision Super Precision 





LIGHT 
200 Series 
tor loads relatively 
light in proportion to 
shaft capacity. 








MM200 SERIES 





MEDIUM 
300 Series 
for medium or aver- 
age loads and con- 
tinuous operation. 


Fafnir Radial Ball Bearings are available 
in standard shaft sizes in single and dou- 
ble row designs, in duplex arrangements 
of matched pairs (tandem, back-to-back 
and face-to-face), and with various ar- 
rangements of seals and shields. Fafnir 
also makes a complete line of ball and 
roller bearing power transmission units. 
Write for catalog. The Fafnir Bearing 
Company, New Britain, Conn, 
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marion............ 


measure true rms values 


alrite 


of non-sinusoidal 


wave forms 


A new aid to true RMS instrumentation is 
the Reed DIOTRON, developed and 
manufactured by Reed Research, Inc., of 
Washington, D. C. This amazing instru- 
ment measures true rms values of non-sinusoidal 
or otherwise erratic wave forms. It is a vacuum 
tube voltmeter whose indication depends en- 
tirely on true rms values. It is a small, compact, 
portable instrument used by engineers, techni- 
cians and scientists interested in the measurement 
and evaluation of power regardless of wave form. 


Marion makes the meter upon which the Reed DIOTRON 
depends for much of its accuracy of indication. It 
provides a linear power scale and allows full scale 
measurements of 1 mw, 10 mw, 100 mw, 1 watt and 
10 watts into 600 ohms. A corresponding true root 

mean square voltage scale is also included. 


When you want special or standard instruments 
for any application that requires accurate indication 
think of Marion. Marion Ruggedized Meters are 

the most advanced electrical indicating and measur- 
ing instruments of our time. Advanced in both 
construction and application, count on them 

for prolonged peak performance under extreme 
conditions of temperature, clin.ate and actual 
physical violence. We invite comparison. 

Marion Electrical Instrument Company, 

115 Canal Street, Manchester, New Hampshire. 


Manufacturers of Hermetically Sealed Meters since 1944 





_G marion 
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Impressive! Significant! Chicago’s growth 
through 41 years. Impressive, too, the 41 
years of Stewart progress . . . in working 
techniques . . . engineering skill . . . and 
above all EXPERIENCE! When next you 
face a casting problem, consider the long 
years of direct contact in application and 


end use requirements of Stewart craftsmen. 





ye 
= By ty 


You'll find them always an assurance of 
dependable service. 


Services available to you at 


Designing * Engineering « Die Making 
Metallurgical Control 
Most modern Die Casting Equipment 
Complete machining, polishing and 
assembly facilities 
We invite inquiries concerning all Die Casting problems 


STEWART DIE CASTING 


Division of Stewart-Warner Corporation 


4545 Fullerton Avenue, Chicago 39, Illinois - 38 Austin Street, Bridgeport, Connecticut 


We lake pride in being known ty The cudloment we Keep 


135! 
¢ 


z ‘ ‘ 
7” 
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THE RIGHT PLACE FOR 
COPPER AND BRASS 
For all Defense Orders 


If you require copper or brass for defense 
orders (DO), get in touch with your nearest 
Chase warehouse. Right now both mill and 
warehouse deliveries are good. And on “DO” 
orders, small quantities can: ten be delivered 
immediately from our warehouse stocks. 

With the largest chain of brass and copper 
warehouses in the world, 2nd with eastern 
and midwestern mills, no one is in a position 





to give you better service on your brass and 
copper orders for defense. So when you 
think of brass call one of our 27 branch offi- 
ces (23 of them warehouses) listed below. 


ROTATING BANDS. We are set up to supply cop- 
per and gilding metal rotating bands in all 
sizes, concentric, clean and properly annealed 
for trouble-free banding. Send us your 
inquiries. 


BRASS & COPPER 


WATERBURY 20 CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


1S THE CHASE NETWORK hondiest way to buy brass 


; z 

i # 

ALBANY ATLANTA BALTIMORE BOSTON 1CaGO VELAND ALLA ENVER lai ousTow NDIANAPOL KANSAS Ty, wo LOS ANGELES MILWAUKEE 
MINNEAPOUS NEWARK WEW ORLEANS WEW YORK ELP PITTSBURGH PROVIDENCE ) STE ST LOWS SAN FRANCISCO SEATTLE WATERBURY 
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. tue 4 under most exacting specifications 
Sabb 


nlity-controlled from ore to finished 


by our Customer Engineering Service for any help 
you need regarding this type of material— 


ee you may require in 
A. \ 


\g6s rs have conducted consid- 
kAn the development and produc- 


iad stand ready to assist 
you at all times. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
Monufocturers of less, non-ferrous tubing 
1415 CENTRAL AVENUE © DETROIT 9, MICHIGAN 





PLANTS IN DETROIT AND DECATUR, ALA. 
Sales Offices in Princ pal 


Export Dept., 13 E. 40th St., New York 16, N. Y. 
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Logan Manufactures 


6,975 Standard 
Cataloged Items 


Free Catalog On Request 
AIR CONTROL VALVES 
CATAL 


AIR CHUCKS 
AIR CYLINDERS 
CATALOG 100-1 


AIR and HYDRAULIC PRESSES 
CATALOG 200-2; ALSO 80-2 


COLLET GRIP TUBE FITTINGS 
CATALOG 44 
HYDRAULIC CONTROL VALVES 
CATALOG 


200-4 
HYDRAULIC CYLINDERS 
CATALOG 200-2; ALSO 80-2 
HYDRAULIC POWER UNITS 
CATALOG 200-1 


SURE-FLOW COOLANT PUMPS 
CATALOG 62 


OG 100-4 


CATALOG 70-1 


™ Let Logan Engineers % 
help you design your Air 
and Hydraulic Circuits. 





e Operating 
by pressut 
et , Three-jaw, universal type 


. FLUID POWER SPECIALISTS SINCE 1916 OGANSPORT MACHINE C a °12 Center Ave. 


Logansport. ind 








Answers your need for 
small, low cost 


irCompressors 


y your product calis for a 

“small packaged” air 
compressor or vacuum pump, 
Brown Air Compressor is your 
answer. Only 9% inches 
high, it delivers 2 cu. ft. per 
minute at 30 to 40 Ibs. pres- 
sure. Advonced type dia- 
phragms instead of oily 
pistons assure absolutely 
clean, oil-free air. Requires 
no lubrication. Operates in 
any position. Factory- 
secled ball bearings. Write 
for full data. 


, © UNIDIRECTIONAL 
Also Twin Medel with © SYNCHRONOUS for FANS PROJECTORS 


double capacity. OR REVERSIBLE HAIR DRYERS TOYS 
© WITH OR WITHOUT SPOT HEATERS PUMPS 
GEAR REDUCTION OIL BURNERS VAPORIZERS 


UP TO 1/30 H.P. DISPLAY TABLES VENDING MACHINES 
W. R. BROWN CORPORATION ° ENGINEERING VENTILATORS FACSIMILE RECORDERS 


5732 ARMITAGE AVE., CHICAGC 39, ILL. 








AIR VISES + AIR REGULATORS - AIR FILTERS + PAINT SPRAYERS/ BARBER-COLMAN COMPANY [f(r !y 011s 


> 
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Cellular Rubber’ that Works 


or 100°F below... 


* Silicone Sponges Stock 9727 
Is your product headed for altitudes never reached by 
commercial aviation? For climates where refrigerators, television 


sets and pleasure cars refuse to function? And on top 


of that... must you have insulation against shock, sound and 


vibration or against the passage of dust, air. temperature cr 


moisture? Such a product will need cellular rubber components. 


In the range from the soft, porous Sponges er 
used as an iron lung collar seal to the rigid. 
featherweight Spongex Cell-Tite used as a 


carburetor float may be found the answer to 
your problem. [fnot,we'll work itout for you. €24¢ 03 aw RUBBER 


The World’s Largest Specialists in Cellular Rubber 
THE SPONGE RUBBER PRODUCTS COMPANY 


402 DERBY PLACE, SHELTON, CONN. 
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Candy kettle or quenching tank, fryer or film dryer, 
melting pot or molding press you can get exactly 
the heating unit you need from Tuttle & Kift. 

What unit? It all depends. In most cases, the solution 
will be a standard TK model. In others, we'll design a 
special unit to your specifications. 

Take the candy kettle pictured above. It gets its heat 
from three, standard Rod-type elements bent to a “W” 
shape. Rod-type units, with copper, steel or Inconel 
sheathes come in types and sizes to fit your needs. Avail- 
able with various terminals, they may be manually or 
thermostatically controlled. Wattages range from 350 to 
5000; lengths from 1154" to 111%’ 
ey”, is” or 4%" 


Diameters are 


The fryer unit is a “special”. It’s an In mersion-type 
heater. Standard models for heating ~ .:° -, oils, waxes 
and other liquids, include single, double and triple loop 
types, with steel or copper sheathes. Wattages range 
from 350 to 15,000; loop lengths from 64%" to 54%". 


TUTTLE & KIFT, INC. 


We also manufacture Urn-type and Finrod heaters—in 
standard shapes and sizes—and in hundreds of special 
designs to meet special requirements. Call us in early 
whenever you design or redesign electrically heated 


products. You'll get better units, friendlier, more “per- 
sonalized”’ service! 


HELP FOR DESIGN ENGINEERS 


Write for your free copies of specifi- 
cation sheets on TK Heating Units. 
They contain complete information 
on temperatures, voltages, wattages, 
etc., in handy, easy-to-use form 


1823 N. MONITOR AVE., CHICAGO 39, ILLINOIS 
A SUBSIDIARY OF FERRO ENAMEL CORPORATION 


(iF 
af: 


MOMOTUBE SURFACE UNITS » OVEN UNITS » TK INFINITE CONTROL + SWITCHES & SELECTORS » WATER HEATER UNITS + FLATIRON UNITS + INDUSTRIAL UNITS 
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Engineers use glass 


Dry 


claimed by perforating the oil well casings. Usual 


or slow producing oil wells can often be re- 
methods use metal cartridges fired from a “gun” 
lowered into the well. But this leaves the well filled 
with damaging debris and sometimes fails to make a 
deep enough penetration. To lick this problem, 
McCullough Tool Company engineers developed a 
unique shaped explosive charge with tremendous 
penetrating power. Lacking only a suitable con- 
tainer, they took their idea to Corning. The result 
was the development of a special glass capsule 
With glass by Corning on the job, the problem 
was solved. The unusuz! containers are specially 
tempered—the inside ard outside layers under com- 
pression, the middle layer under tension—so that the 


glass disintegrates into its original elements after the 


McCullough Tool Co. Gloss Jet Perforators are mounted 
on on cluminum strip “gun” which is lowered info the 
olf well and fired electrically. The cluminum strip 
splits in half and is easily removed, while the special 
gloss containers disintegrate into fine powder 








capsules to treat “sick” oil wells 


explosion. Nothing is left in the casing that can 
cause trouble. The glass is well able to withstand 
temperatures up to 1200° F. and pressures up to 
20,000 psi. And, being impervious to moisture and 
corrosion resistant, the containers can be stored for 
long periods and used in wet locations without 
affecting the charge 

Not only did Corning have the right glass and 
manufacturing technique, but also the scientifi 

know-how’”™’ to determine beforehand how this new 
idea would work. That is why it will pay you to con 
sult with Corning before your idea reaches the blue- 
print stage. Start the ball rolling now by sending for 
the bulletins, “‘Properties of Selected Commercial 


Glasses’’ and “Design and Manufacture of Com- 


mercial Glassware."’ 


CORNING GLASS WORKS 


CORNING, NEW YORK 
Corning meant research int Glatt 


1851 «+ 


~ 


160 YEARS OF MAKING GLASS BETTER AND MORE USEFUL «+ 
Technical Product: Division: Laboratory Glasswore, Signaiwore, Gloss 
Pipe, Gauge Glasses, Lightingware, Optical Glass, Glass Components 
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CORNING GLASS WORKS, Dept. PE-3, Corning, WN. Y. 
Please send literature checked 

ial Glasses 

Glassware 


"Properties of Selected ¢ 
Design and Manufactur 
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NOW! BY ANY PROCESS! 


with the world’s finest, largest selling 


VENUS 


DRAWING PENCILS 


e ACCURATELY GRADED 


nl degrees 


e STRONGER the lead 


s Pressure-Proofed* 


e SMOOTHER -— the lead 


is « ce 


* Excl \ 


Uniform lines in weight and 
tone. Opaque lines for sharp, 
lear reproduction. Strong 
points, smooth in action. Ne 
ludge; no ghosts from era 
res. There's the right degree 
tracing pa 


Tt t sharper 


FOR 
YOUR REFIL 
TRY Venus on your pe posers prcaice 


pers. Then see the pr 
USE VENUS RE 


juality. Get Venus 
t Kat with pencils 


the degrees 


nelle wel FREE! 


AMERICAN PENCIL CO., HOBOKEN, N. J 
AMERICAN PENCIL COMPANY 
Hoboken, New Jersey 


Please send me free Ver 


Drawing Pencils in thes 


through moving pipe lines 


@ WHEN YOUR PROBLEM is conveying STEAM, AIR, WATER, OIL 
etc. under high or low pressures through moving pipe lines or to equip- 
ment in motion, it pays to use safe, dependable Flexo Joints. Designed 
for 360 swivel movement, they combine the flexibility of hose and the 
strength of pipe . . . assure full, free flow at all times. 
FEWER PARTS... LESS MAINTENANCE 
Precision-made Flexo Joints contain just four simple parts com- 
pletely enclosed from grit and dirt — no springs . ne small or com- 
plicated parts . . . no ground surfaces to wear 
IMMEDIATE SHIPMENT ... ALL STYLES, SIZES 
Made in four styles for stondard pipe sizes from 4" to 3”. 
No need to worry about carrying stock. Flexo Joints are sent where 


they're needed when they're needed. 


WRITE FOR COMPLETE LITERATURE 


FLEXO SUPPLY CO., Inc. 


4650 Page Bivd St. Louis 13, Mo 
In Canada: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 13, Ont 


SSeS 
S a 
we 


GET DEPENDABLE 


POWER 


FROM Z0ZRR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features 
Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 

Write for complete informetion and prices. 


74 NORTH THIRD STREET 
FROM 1/20 CEDARBURG, WISCONSIN 
to 2 H.P. : 


ELECTRO 


MACHINES, INC. 


Standard or De- 
signed to Your 
Specifications & 
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® THE REFILLABLE SPRAY BOMB at right is mass produced by 
the RE-ALL Corp., Houston, Texas, in quick time — thanks to 


the exceptional free-flowing properties and fast penetrating action 


of the low-temperature silver brazing alloy, EASY-FLO 45. 
Note that this versatile alloy is equally proficient and speedy in 


joining both the ferrous and non-ferrous metals. 


LEFT — Steel shell and heavy-wall steel 

tube are joined with two EASY-FLO 45 

wire rings (arrows) preplaced. Both 

joints are brazed simultaneously with 

» automatic gas-air burner heating in 
=. under one minute. 


RIGHT — Assembly of two brass screw 
machine parts and brass tube is 
brazed with oxyacetylene torch and 
EASY-FLO 45 fed by hand, in 15 seconds. 


Bulletin 20 is packed with useful brazing information—get a copy 


This bulletin explains why strength, speed and economy are inherent in EASY-FLO 45 
brazing and it is also chock full of information on joint design and fast heating and 
production methods. In the pictures too, you will find ideas you can put to use. 

Write for a copy today. 
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Permanent magnets are in- 
dispensable in many types 
of equipment used by the 
armed forces. Thus, an early 
discussion of your plans 
with INDIANA engineers is 
advisable. Recent improve- 
ments give "packaged ener- 
gy" even greater utility. 


Wag... 10 this: 


THESE TWO MAGNETS 
PRODUCE THE SAME 
AMOUNT OF ENERGY. 
Above is a chrome magnet, 
the best of fifteen years 
ago; below, as made of 
INDIANA'S exclusive HY- 
FLUX Alnico V—strong- 
est of today’s magnet ma- 
terials—introduced in 1950. 


Change-Ov ver Easier 


Quick conversion to Defense Production requires seeing problems 
and solving them without false starts or delay. So, if your “tomorrow's 
products” involve permanent magnets (or, if permanent magnets 
would simplify their manufacture or use) confer now with the indus- 
try’s /eading magnet designers and application specialists... The 


Indiana Steel Products Company's experienced staff of engineers. 


INDIANA'S engineers established an enviable record in World War 
II for their work on permanent magnets used in radar, sonar, ranging 
equipment, aircraft magnetos, proximity fuses, guided missiles, etc. 
For example, they aided in the development of the first “packaged” 
magnetron tube, and—working with the Signal Corps— made portable 
telephones practical by reducing both the size and weight of the ring- 


ing generator required. 


BENEFITS LIKE THESE CAN BE YOURS 


INDIANA Permanent Magnets are components of many mechanical 
and electrical devices because they are so compact, easy to install, and 
deliver uniform energy without heat or operating parts. And improve- 
ments in materials and design have resulted in a wide range of wholly 


new uses. 


INCREASED CAPACITY 


As the world’s largest producer of permanent magnets, with the accu- 
mulated know-how of more than 30,000 different applications ... with 
facilities and personnel that won the Army-Navy “E”, now expanded by 
50% ... The Indiana Steel Products Company offers you many un- 
equalled facilities. Many types and sizes of magnets are immediately 


available for experimentation. Write or phone INDIANA today. 


Oye THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, 


PERMANENT 
MAGNETS 


SPECIALISTS IN 


INDIANA + * * 


“PACKAGED ENERGY’ SINCE 
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WILLYOU NEED 

SMALL MOTORS 
in YOUR DEFENSE 
PRODUCTION ? 








RaM fractionals, year after year, have 
set the pace of progress. And, year after 
year, small-motor users look to Robbins & 
Myers with confidence. That’s why thousands 
of quality R & M motors are powering 
“big-name’’ products. 

With such a background, it is only natural 
that Robbins & Myers be called upon for 
technical aid and manufacturing capacity in 
the present preparedness program. R & M 
engineers know motors and their applica- 
tion. They know electrical and mechanical 
design for unusual size restrictions, for spe- 





cial service demands, for compact dependa- 
bility. Robbins & Myers is ready with 
improved facilities and stepped-up output 
to help keep America strong. 

If your Defense Production involves frac- 
tional motors—any type, any size, for any 
purpose—your enginee*s and ours, by work- 
ing together, can speed the job at hand. 
Standard motors are available in a wide 
range of housing types with many different 
end-heads. Special motors designed and 
built to exacting specifications. Let’s talk 
things over, now! 


ROBBINS « MYERS: INC. 


SPRINGFIELD 99, OHIO © BRANTFORD 


MOTORS « HOISTS « CRANES + FANS « MOYNO 


Marcu, 195] 


ONTARIO 
PUMPS 





Se ea wang 


READY NOW! CATALOG NO. 50 


SYWEHWOM 


TIMING MOTORS TIMING MACHINES 
CLOCK MOVEMENTS 


. DETAILED INFORMATION FOR DESIGNERS OF 
TIMING DEVICES ... 


i FOR YOUR CATALOG. 
FILL IN AND MAIL COUPON BELOW 


HANSEN MANUFACTURING CO., INC. 


Princeton 5, Indiana 


(3-51 


Please send SYNCHRON Catalog No. 50 
Name 
Position 
Firm 


Address 





'Where jobs require 


This side mount clamp is ideal to use 
where the toggle bar must be posi- 
tioned at an angle. The clamp can be 
easily rotated to meet such requirements 
much better than one with tee base, 
which necessitates blocks or shims to 
achieve the desired angular mount. 


Three sizes are available. 


Other clamps we 
moke include: vertico 
and horizontal! types 
with vorious mounts 
cam-action and air 
operated clamps 

Cc” clamps, pliers 
and wrenches. Ask 
for new, complete 


catalog 





— 
4%" long, recommended pressure 200 Ibs 
6%" long, recommended pressure 400 Ibs 
9%" long, recommended pressure 600 Ibs. 


Model HS-200 
Model HS-400 
Model HS-600 


tinehathe LAPEER MFG. CO. 
3058 DAVISON ROAD + LAPEER, MICHIGAN 


Western Division, 422 Magnolia St., Glendale, Calif 


Solves Starting Problems 
of Gasoline Engines and Electric Motors 


A Mercury Automatic Clutch installed on a gasoline engine or electric 


motor makes starting easier, smoother, more economical of fuel or 
starting current. If your product is powered by gasoline or electricity, 
the addition of a Mercury Automatic Clutch os standard equipment 


gives you on excellent selling point. Write for Catalog PR-! 


In your own plant, also, Mercury Automatic Clutches installed on your 
electric motors will lighten your starting troubles and offord you full 
protection agoinst blown fuses, burned-out wiring, and fire hazords. 


\ 


AUTOMATIC STEEL PRODUCTS INC. CANTON6-OHIO > P 





KNOW-HOW BEHIND 
AJAX COUPLINGS 


Combine Economies of 
First Cost, Installation Cost 
and Maintenance Cost 


@ Today's increasing demand 
for high operating speeds, in- 
creasing loads and conserva- 
tion of space and materials are 
important factors affecting : 


machine design. With clear- 
ances measuring in thou- 
sandths, protection against 
expensive damage due to un- 
avoidable misalignment is an 


essential safeguard to bear- 

ings, gears, armatures, impel- . ; } 5 

lers and other costly working 

parts. COU [ NGS 
Design engineers have 


learned to think of Ajax Rub- 
ber Bushed Couplings as 
standard. Their 30 years per- 
formance record is proof of o ; 
the advantages and economies ° . . 
souutulng in tower dain Gall Working Hand-in-Hand With 
maintenance costs. F 

7 .) ) j - i ’ i 

che eapasteten af Sane a America’s Leading Manufacturers 
gineers, both in the plant and 
in the field, is at the command : - 
of men responsible for design and Users of Direct-Connected 
and installation of direct-con- 
nected machines. ° 4 

Eas We eel Machines for Thirty Years... 
plete specifications on Ajax 
Rubber Bushed Couplings. 
Write for your personal copy. 


AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, NEW YORK 


oh AJAX 








MAO. ER FRE BR's 


WHEN THE FIRST RAILROAD DINING 
CAR WAS INTRODUCED 


WAS MAKING INDIVIDUALIZED EQUIPMENT PARTS 


When dining cars were first installed on trains, it was a great 
advancement for the railroads. 


Today, as they did then, KOVEN individuclized equipment 
parts still play their role in helping manufacturers of equipment 
to achieve greot advancements in industry! 


The vast technical experience gained by KOVEN in over 70 
years of fabricating quality individualized equipment parts now 
makes it possible for KOVEN to execute these precision parts 
often at a lower cost than the manufacturers could in their own 


L. O. KOVEN & BRO., INC. 
154 Ogden Avenue, Jersey City 7, N. J. 


Plents: Jersey City, N. J. 


plants. For higher, more economical production, keep your 
equipment functioning more smoothly, more efficiently, with 
experience-tested KOVEN individualized equipment parts. 
Write or call a KOVEN representative for an obligation-free 
consultation. 

Our two modern plants are equipped with machine, welding, 
plate and sheet metal, galvanizing and painting shops. X-ray 
equipment insures quality control in every KOVEN individual- 
ized equipment part. 


¥ 


KOVEN FOR INDIVIDUALIZED EQUIPMENT PARTS SINCE 1881 
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What's Your Problem? 


Clogged bins and hoppers? Slow, un- 
reliable, uncontrolled material feed? 
Lack of sizing or separation? Does the 
product require settling or packing 
down in containers? Are you fumbling 
around with small parts? Never a happy 
medium for your hoppers—either empty 
or overflowing? Difficulties with current 
conversion? Leaky shafts? Slow, labori- 
ous hand batching? 


Se) a ae 


VIBRATING GRIZZLIES VIBRATING SCREENS 


Then 
ask 


about— 


PARTS FEEDERS 


SYVTRON 


ELECTRIC VIBRATORS, promoting free-flowing 
bins, hoppers and chutes 
VIBRATORY FEEDERS, controlling the tlow of max 
terials in packaging machines, etc 
VIBRATORY PACKERS, settling materials in con- 
tainers and molds 
PARTS FEEDERS, feeding small objects to auto 
matic machinery, machine tools, etc 
VIBRATING GRIZZL’ES, for rough scalping 
VIBRATING SCREENS, removing foreign objects, 
lumps, etc. 
SHAFT SEALS to eliminate leakage of gases and 
liquids. 
SHAFT SEALS BATCH WEIGH SYSTEMS, with scole-controlled 
Feeders and Vibrators 
HOPPER LEVEL SWITCHES, controlling volume 
content of bins, etc 
SELENIUM RECTIFIERS for efficient conversion of 
AC to DC. 


SYNTRON CO. 


=. 
BATCH WEIGHING 240 Lexington, Homer City, Pa. 





HOPPER LEVEL SELENIUM RECTIFIERS 
SWITCHES 
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Save TIME AND SPACE 


In Civilian and Defense Products 


With <8> Model 2160A 





Manufacturers of such diverse products as blue 
print machines and x-rays, test panels and re- 
frigerators, hot plates and ironing machines, as 
well as electronic, restaurant and air condi- 
tioning equipment, get significant savings in 
assembly time and space utilization with this 
Diamond H” 2160A switch. 


A double pole, single throw toggle switch for 
a wide variety of motor, heater and similar cir- 
cuits where both sides of a line must be cut 
simultaneously, adaptable also as a double pole, 
double throw switch, Model 2160A incorporates 
all these important features 


@ COMPACTNESS switch body measures 
only 1-3/16" x 1-3/16" x 1”, is entirely en- 
closed for safety and protection of working 
parts 


@ QUICK, SIMPLE INSTALLATION snaps 
into hole; spring clips hold firmly on any panel 
025" to .100" thick. Overlapping shoulders 
permit ample tolerances in finish dimensions of 
installation hole 


@ GOOD LOOKS .. . with plastic body in 
standard brown, black and white, or other 
colors on special order 


@ LONG LIFE AND POSITIVE ACTION ... 
through rugged construction and a design prin- 
ciple that’s new and exclusive in this applica- 
tion. Contacts are held together in “on” posi- 
tion under pressure of spring action 


@ HIGH OVERLOAD CAPACITY con- 
servatively rated at 15 and 20 A., 125 V., 10 
A., 250 V., and up to % H. P., 250 V., A. C. 





Write today for complete details on how this 
new “Diamond H” switch will fit your products. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Ave., Hartford, Conn. 




















ANOTHER FLEX 


aud save $$F ts prodvdtion! 


Concrete vib ator heads are subject 
to terrific tension load. Because of 
this, special precision grinding 
operations are necessary in their 
manufacture to insure that outside 
and inside diameter of casings are 
exactly concentric. By using a Stow 
Flexible Grinder in conjunction with 
another grinder, as shown in the 


illustration, Stow Manufacturing Co 
saved 50% of the production time 
formerly required for this important 
operation. 


Stow can save 
money for you, 
too. Write today STO 
for catalog and 


specific intorma- 
tron. 


TO VN Ug l@seldiviemae™ * 


426 State St. Binghamton, N 


‘Save 


Space! 


Save Material! 


Build the Pump 
INTO 


Your Equipment 
with TUTHILL 
Stripped PUMPS 


Tuthill Stripped pumps are de- 
signed to be built directly into 
the machine. This saves space 
and material, reduces costs, 
and enhances appearance—ad- 
vantages that are more import- 
ant today than ever 


Two types are available — Mode! S, without supporting 
bracket; Model SA, with pumping elements only. 

Capacities from 1 to 200 g.p.m. 

Applications include lubrication, coolant, hydraulic, and 


liquid transfer service. 


Write for Tuthill Stripped Pump Bulletin. 


939 E. 95th Street, Chicago 19, Illinois 


ibe pea PUMP COMPANY 
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AUSON 


ENGINES RUN Coser / 


LAST Longer { 


Only Lauson has a stream of cool air directed over both 
valves at the same time! .. . greatly reducing engine heat! 
Another Lauson feature is the cylinder — with extra fins and 
special head for dissipating heat faster — resulting in cooler 
operation. These extra engineering refinements . . . and 
many more add up to true dependability and longer engine- 
life . . . two factors that make Lauson the best engine 
buy, anywhere! 


..-RUN ure TOO! 


eri de, el ee ee ae ee 
Pe 
builders of quality equipment specify 


Lauson it's the smoothest power built! 
4 


OUTBOARD MOTORS 


JA USON 


PORTABLE =" “ENGINES 
ae 


THE LAUSON COMPANY 
w Holstein, Wis., U. S. A., Div. of Hart Carter Co 
in Cancca: Hart-Emerson Co. Lid., Winnipeg 


BEAD CHAIN has long been the 


preferred pull chain among design- 
ers. For light duty on items like lamp 
sockets and fans, or heavy load pulls 
on large campers, ventilators, vene- 
tian blinds, etc., the superiorities of 
Bead Choin are many: — 


It is strong yet light and attrac- 
tive. Free-running, even over small 
sheaves . . . can't kink, bind or jam 
because every bead is a swivel. 
Highly adaptable . . . 5 bead sizes, 
various metals and finishes, and the 
widest choice of attachments for coup- 
ling, splicing, hooking, doubling, etc. 

Submit your “pull problem” 
— Bead Chain engineers 
will solve it. 


_ non same 


BEAD CHAIN’ 


MANUFACTURING CO. 
92 Mountain Grove St., Bridgeport 5, Conn. 


Manufacturers of: BEAD CHAIN — the kinkless 
chain of a thousand uses, for fishing tackle, novelty, 
plumbing, electrical, jewelry and industria! prod- 
ucts; MULTI-SWAGE— the most economical 
method of producing smal! tubular metal parts 
for electronic and mechanical applications. 
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Derense ORDERS are boosting the need for finishes that 
meet government “Specs.’”’ And Zapon Service From Every 
Angle can help you set up your finishing department to ful- 


hll your government contracts with speed and economy. 


There’s more to the job than providing finish that meets 
“specs” in the drum! The complete job must measure up. 
That calls for finding the right answer to questions involving 


surface preparaticn, finishing procedures, drying or baking. 


ath, 

‘3 | S$, ° 2 ] 

\ ervice jrom every angie... 
_ that’s 


ATLAS POWDER COMPANY 
Industrial Finishes 


Stamford, Conn. + North Chicago, Ill. 
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Move costs the right way 


=. Spinning 
“~~ Fabricating 


MARSH INSTRUMENT CO. 


Soles affiliate of Jas. P. Marsh Corp., DEPT. 39, SKOKIE, ML. 
Export Dept., 155 East 44th Street, New York, New York 


Send For This 
Check List 
of Ideas 





Fractional H.P. 
Electric Motors! 


There's nothing static about Spincraft spinning and for DEPEN DABILIT ¥ 
fabricating. It gives you a most flexible approach to design Gouihe Gallien G euhate, 
and production — whether quantities are large or small. tooling and assembly of electric 


Best of all, Spincraft methods eliminate high tooling costs; a 2 to 6" maximum 0. D. of 
° : ’ wr t 
gain weeks of time; save many, many dollars. oe eee 


Pod ead Di ~6 vol vol 
The scope of these abilities and facilities in all metals ae eaalnor- yo = een We SD wee 

’ : y ‘ ; iniversal motors—6 volts to 220 volts 

is highlighted in a new reference book that points the way 


Induction motors—conventional 

‘ . voltages 

to far greater economy in the production of many parts or o a 
products. Here is a source of practical how-to-do-it ideas voltages 

plus solid engineering facts that is yours for the asking. 400 cycle motors of the smaller sizes 


Also precision electro mechan cal 
Send for your copy of the Spincraft data book, now. assemblies 


Experience and precision workmanship 
assure you of motors of dependable 
performance to fit your requirements 
from 1/1000 H.P. to Yq H.-P. 


4139 Ba ieee eC di ed 
Neretotore known as Milwavkee Metal Spinning Co JOHN OSTER MFG. co. 1 an RACINE, WISCONSIN 
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You wonder, driving over today’s concrete 
roads, how they make them so smooth. 


Part of the answer, a part you seldom see, 
is the Viber Full-Depth Internal Concrete 
Paving Vibrator. 


One-man operated this machine is a time and 
money-saver when it comes to producing 
uniform compaction in the stiffest concrete 
mixes. It produces, as fast as concrete can 
be placed on the sub-grade, the highest 
quality 11 or 25 foot pavement. 


Viber’s Heavy-Duty Model No. 60 demands 
rugged, day-in day-out service from everyone 
of its component parts. That’s why scr 
Single-Row Deep-Groove Ball Bearings are 
specified in the vibrator and =csw Red Seal 
Bearings in the motor. 


If concrete —for paving, footings, rigid frame 
structures, industrial floors, bridge decks or 
other locations—is your problem, write Viber 
Co., 726 South Flower St., Burbank, Cal., 


for details about the Viber ‘60”’ 


and other 
vibrating equipment. n 


SKF INDUSTRIES, INC., PHILA. 
32, PA.— manufacturers of 
Se and Hess-eriGHT bearings 
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PRECISION MADE FOR 
PRECISION PRODUCTS 


When you specify seamless tubing— whether it's 
for instrument pointers, Bourdon gauges, metal- 
shielded wire, mechanical pencils, or any one of 
a number of products—here, at Precision, 
accuracy is our watch-word. Inside diameter, 
outside diameter, wall thickness—all dimensions 
are held to close tolerances, often exceeding 
those specified. In this way the over-all accuracy 
you want in your finished products is consistently 
carried out in our part of their manufacture. 

Sizes of Precision Tubing cover a range of out- 
side diameters from 0.500” to 0.010”, with wall 
thicknesses down to 0.0015”. Available in alumi- 
num alloys, brass, copper, nickel, monel, or 
other non-ferrous alloys—each length of Preci- 
sion Tubing can be preformed to the shape you 
specify . . . ready on good delivery. 


Wken Precision Counts—Count on Precision 


PRECISION TUBE C0. [s: 


| 8 
em all 


8 TERRACE Tt. PM 


= 


How to 
organize, operate 
and control 


a 
product- 
design 
engineering 
department 


Here is a book that will 

show you tested methods to 

facilitate production and re- 

duce costs in your engineer- 

ing department. Designed to minimize paperwork 
without sacrificing control, this book outlines the 
basic functions necessary to all successful engi- 
eering departments, larg- and small. These fun- 
damentals are discussed in fuli to clearly point 
the way to smoother operation, higher production 
and greater economy in your organization. 


ENGINEERING 
ORGANIZATION 
AND METHODS 


by JAMES E. THOMPSON 
Consulting Industriel Bngincer ; Formerly Chief Bagineer 
Booth Manufacturing Corporation: A Bags 
neer, The Ryan Aeronautical Company 


337 Pages, 6 x 9, $4.50 


McGraw-Hill Industrial Organization and Management 
Series 


This practical guide analyzes cach step of pro 
cedure used by successful engineering departments 
to handle prime functions and establish basic con- 
trol. In its fifteen chapters you are led through a 
complete study ef your 
problems relative te 
organization, person- 
nel, cost control, draw- 
ings, part numbering, 
cataloging, print con- 
trol and many other 
important subjects. It 
explains methods found 
superior in delegating 
authority, apportioning 
duties a voiding ev- 
erlapping between sec- 
tions. Over 150 charts 
and diagrams assist 
you in clearly under- 
standing the methods 
described. The infor- 
mation in this book 
applied to your organ- 


15 Helpful 
Chapters: 
Organization 


S29 @ =PpPeer 


maximum 
and cost 


10 Days FREE Examination—Mail Coupon 


Pe 
& MoGraw-Hill Book Co., 330 W. 42 St., NYC 18 
Send me Thompson's ENGINEERING ORGAWNIZA- 
TION AND METHODS for 10 days’ 
n In 10 days I will send $4.50, plus a 
postpaid. (Post- 


FPE-3-51 
on approval in U. &. and Canada only. 
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ROLLWAY'S 


rough me ABINES, 


ROLLWAY ROL! 
OLLWAY ROL 
4WAY ROLL" 
AY ROLLW’ 
ROLLW®A' 


SLLwasy 
Ajay ® 
/§ RO 
MOLLU 
Alli BS 
sae ae 
4 ROLL! 
(OLLWA» 
AWAY RO 
4AX ROLLWA: 
OLLWAS RO\ 


Enginccring Sewice... 


If you have a particular problem, con- 
tact us. A Rollway engineer will be 
available for consultation with you— 
without obligation, of course. 


SOLLDr» 
1S ROLLWRY 
1LLW@AY RT 


URS ROLLY 


18 ROLLWAY 
J ROLLWAY AF 
4 ROLLWAY ROLY 
449 ROLLWAY ROLLWT 
AY ROLLWAY AOLLWAS 


Lasting! Better! Perforntunce! More Economical! 


“G89 aD’ 


Here's a low-cost bearing that's an 
efficient companion to Rollway’s 
famous bronze retainer bearings. It's 
been thoroughly tested and proved . . . 
gives remarkable performance where 
there has to be just the right balance 
between the economy and precision 
factors of bearing selection. 


TRU-ROL Bearings feature Roll- 
way’s exclusive “Guide Lips” —curved, 
broad flanges in the steel retainer 
pockets that guide the rollers in per- 
fect alignment and keep them prop- 
erly lubricated. 


SALES OFFICES: Philadelphia e Boston e Pittsburgh e Cleveland 
Detroit e Chicago e Houston « Los Angeles 
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TRU-ROL design and construction 
assure precision operation .. . 
long, dependable service . . . 
siderable saving. Specify Tru-Rol . . . 
and obtain the high standards of work- 
manship and materials that have dis- 
tinguished Rollway Bearings for more 
than 40 years 


ROLLWAS 


BEARING COMPANY, INC. 
Syracuse 4, N. Y. 


and 
at a COn- 








REASONS 


for specifying 


Industrial Wire Cloth 


ld ed a co | 


4. Double Crimp 5. Twilled Weave 6. Calendered Backing Screen 


7. Oblong Mesh 8. Plain Dutch Filter Cloth 9. Twilled Dutch Filter Cloth 
Select the wire cloth tl.at meets your requirements best from 
these 9 basic Cambridge weaves. Each is available to you in 
any metal or alloy wire of any gauge. Mesh sizes range from 
4” openings to 20 x 250 mesh, according to your needs. Many 
types of Cambridge wire cloth are ready for immediate 
shipment 


Close attention to each loom by individual operators during 
weaving is your assurance of exact mesh count. Each finished 
piece is carefully inspected before shipment 

to make certain it is free from defects 

Tell us your special problem in filtration, 

screening or sizing. Perhaps our facilities and 


experience can be combined to produce the 
special type of wire cloth needed. 


The Cambridge 
Wire Cloth Co. ag = 


Dept. P* Cambridge 3, Md. data and docerip- 
T tions of industrial 
wire cloth. WRITE 
TODAY for your copy 
of this valuable ref- 
erence book. 


FREE WIRE CLOTH 
HANDBOOK! 73 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
See Wire Cloth’'in yeur classified Telephone Directory 


DUTCH BRAND TAPES 


Electrical Masking 


Miscellaneous 


FOR INDUSTRIAL USES 


An assortment of quality 
self-adhering tapes that 

can be depended upon 

for various operations 

as part of your product. 

They have tensile strength, 
correct adhesion, flexibility, 
dielectric strength and good 
aging qualities. Write for a 
complete list of tapes available 
for electrical and general uses. 





HERE'S THE STRONGEST BRONZE 
— HX=T.ENZS 


A Bronze as ‘itrong as Nickel Stee! 





ees eee 
ven 888 888 


se 888 888 


ls 





“COMPRESSION 
Yield Pount— 


tbs. per in. $5,000 58,000 
Permanent at 


00,000 lbs. per in. (max.) ois 020 030 oso 
Brinall hardness, Wo. - 230| “240 "220 “300 
List of U. S. Government Specifications Covering HY-TEN-SL Bronze 

ARMY WATERTOWN and OTHER ARMY 

Forgings, Rolled Rod QO-B-721 Class B ARSENALS 

Castings ...QQ-B-726 Class B and C Casti 

HF ¢ 1 

NAVY NAVAL GUN FACTORY 

Forgings and Ri lied Rod 46BiS4 Class BO Can tto® Navy Yard 


Castings—-Trunnion Metal..... 
Castings, Aluminum manganese AIRCRAFT 


onze ... “BS See Navy and Army (above) 


Send for 46 Page" Teat Book” 


AMERICAN MANGANESE BRONZE 


COMPANY 


4705 RHAWN ST., PHILADELPHIA 34, PA. 
Pittsburgh, Pa. 


Established 1909 
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Only metal hose like this American Flexible 
Interlocked Bronze Hose can ignore regular 
splashings by molten casting metal. These carry 
supply and return water at 150 p.s.i. for 
cooling casting molds 


let it help YOU~. American Flexible Metal 
Hose or Tubing can simplify your product or oper- 
ations wherever flexible connectors are needed: for 
piping or ports that move, vibrate or are out of 
alignment; for carrying almost any liquid, gas or semi- 
solid. American Flexible Metal Hose and Tubing are 
tight, strong and corrosion-resistant 

Bulletins SS-50 and CC-300 contain information 
you ought to have about these versatile products. For 
your copies, just write The American Brass Company, 
American Metal Hose Branch, Waterbury 20, Con- 
necticut. In Canada: The Canadian Fairbanks-Morse 
Company, Ltd. “ 
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Carries Fire and 
Water 


This coil of American Flexible 
Metal Hose feeds gas to torch for 
lighting annealing furnace 
burners. It replaced nonmetallic 
hose which rapidly deteriorated 
Large section of hose in fore 
ground carries coolant water to fur 
nace heater, compensates for pipe 
line misalignment and expansion 


American Seamless Flexible 
Metal Tubing makes unload- 
ing this car of liquid propane 
easy. Propane vapor at 

125 tb. pressure is pumped 
into tank car through com 
bination % in. and 1 in 
flexible metal tubing, forcing 
out propane liquid through 
2 in. flexible tubing connec 
tion berween dome and 
storage tank lines. American 
Seamless stands wear 

makes car-spotting simple 





Permits Bigger Bite 


Originally, swing joints connected 
600 p.s.i. hydraulic lines to 
platens for holding metallic billets 
during shearing on this machine 
But swing joints limited travel 
for billet sizé adjustments. Now 
American Flexible Seamless 
Bronze Tubing lets machine take 
maximum bite 


wherever connectors must move. . . 


CAM 


FLEXIBLE METAL HOSE AND TUBING 














\ Allow you a wider choice of 


*CONTACT MATERIALS 
*CONTACT SHAPES 


GIBSILOY molded electrical contacts are 
produced in a variety of powdered metal com- 
positions providing various desirable combi- 
nations of characteristics. These include the 
conducting materials, silver or copper, combined 
with refractory materials such as tungsten, molyb- 
denum, nickel, or graphite. As a result of re- 
search, a range of compositions is available 
which permits a choice of materials best suited 
to a given application. 

GIBSILOY contacts can be molded in a wide 
variety of shapes, as shown in the illustration. 
Odd shapes, frequently required for most effi- 
cient performance, can be readily produced. 


Quality with Economy 
Quality is the first consideration in producing 
molded GIBSILOY contacts. In addition, the 
powdered metal molding technique is economi- 
cal. There is no scrap loss, and, in many instances, 
no machining is required. 

Our engineers will gladly work with you in 
solving your contact problems. They will advise 
whether molded GIBSILOY contacts or GIBSON 
contacts produced by other methods offer the 
best solution. Send us your problem or write for 
contact application questionnaire. 


Gibsiley 


PPlaorus 


Gipson Ecectric Co 


Representotives in Boston, Chicago, Detroit, New York, 
Rochester (N. Y.), Los Angeles, San Francisco, Seattle. 











2 
8358 Frankstown Ave., Pittsburgh 21, Pa. 





The Controlled Flow 


MILWAUKEE HYDROPOWER, inc. 


The RIGHT ‘pencil for the RIGHT job 


These are only some of the features that the 


HYDROPUMP 


PROVIDES COMPLETE CONTROL OF 
VOLUME « + * DIRECTION * + + PRESSURE 
AT THE PUMP without Valves 


HYDROPUMP offers. For complete information, 
write for Bul‘etin 100-P. 


3445 N. 35th St. Milwaukee 16, Wis. 





aT 
A DUCTS 


62 Years Ago KOH-I-NOOR 


made the FIRST Drawing Pencil . . . in 17 
DEGREES, 6B to 9H. Since that time no 
other pencils have approached Koh-I-Noor’s 
Record for Unfailing Uniform Performance. 


No Matter What Your Requirements . . . 


you will find a KOH-I-NOOR 
Product to satisfy you completely 


NOW 
Available . . . 


#1600 KOH-I-NOOR 
Polycolor Pencils 
with IMPORTED Leads 


in 67 colors 


COLORED PENCILS 
OFrTice PENCULSs 
ART PENCIRS 
MOLDERS LEADS 


PENHOLDERS FRASERS 











Another of the Jobs* that Stainless Steel does BEST 


e@eeeeveeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeevreeeeeeeeeeeereeeeeeeeeeeeee 


OR YEARS and years, commercial acids and 
i cas **bad™ chemicals were shipped in glass 
carboys protected up to the neck by unwieldy 
wooden crates. At very first glance, you will see 


how these modern stainless steel chemical con- 
tainers were vast improvements in strength, safety 
and ease of handling, but there were other im- 
portant advantages. 

For one thing, each stainless drum holds 25% 
more acid by volume than a carboy, yet weighs 
some 10% less wuen filled. The saving in freight 
rates alone. every time the drum is shipped and 
returned, is more than 30%. In addition, the 
stainless container is designed to self-stack, solidly 
and securely. A two-high stack of drums, com- 
pared to unstacked carboys, gives you about three 
times zs much gallonage per square foot of floor 
space in a freight car, truck bed or warehouse. 


You can make it BETTER with 


« 
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Like so many other applications for Allegheny 
Metal, therefore, these chemical containers are 
important to the national economy. Stainless 
steel is a vital material, both in essential in- 
dustrial uses and in the building of armament. 
@ Let us help you to use it wisely and well, to get 
the least possible wastage per ton. Our engineers 
are at your service. 


* * + + 


Complete technical and fabricating data—en- 
gineering help, too—are yours for the asking from 
Allegheny Ludlum Steel Corporation, Pittsburgh, 
Pa. ... the nation’s leading producer of stainless 
steel in all forms. Branch Offices are located in 
principal cities, coast to coast, and Warehouse 
Stocks of Allegheny Stainless Steel are carried by 
all Joseph T. Ryerson & Son, Inc. plants. 


wéd 3264 


b 





PRODUCTION OF 
MOTOR VEHICLES 


Just Out! 


1 A study of the successive management steps 
* required to plan. and bring to production a 
new truck or automobile. Outlines the basic prin 
bedures involved in planning f 
juantity contre t 
ty by inspection, cost control, 
tribution techniques. By Henry M 
Cunningham, Former Staff Member of 
Automobile Mfrs. Assoc., and William 
F. Sherman, Mgr. of Engin 
and Tech. Dept., Automobile 
Mirs. Assoc. 163 pages, 36 
ittus., $3.50 





QUALITY 
CONTROL = Ou 


A systematic guide to improved product qual. 

9. ity and design, and reduced costs and losses 

Explains quality control and its activities, giving 

many astrations. Deals with organization, costs 

and benefits—showing how to introduce and main 

tain a program in the plant, and what it means t 

reman, design engineer, salesman, etc yA. Vv 

Feigenbaum, Supervisor of Training Mfg.. Person 

nel, General Electric Co. 443 pages, (65 illus., 

ffers quick service and low cost 7.00 

strong, good-looking wing nuts of 
t-proot zinc alloy All commercial 
popular thread sizes. Wing 
with special threads or untapped 


ted for apectal wing mat designs? |” THE PHYSICS OF 
te today for samples and prices POWDER METALLURGY 


Just Out! 


3 A symposium of 22 papers presented by metal 

* tergists and physicists from this country and 

abroad—on modern re 

ated aspects of the 

powder metallurgy Covers 3 general areas of « 

tering, mechanisms, and practical problems. Ea 
paper ls followed by clea 
ussions of data presented 





Sponsored by the Metailurgi- 
cal Labe., Sytvania Electric 
Products, inc., Edited by 
Walter E. Kingston don 
pages, 150 illus, $8.50 


tel 


DICTIONARY 
OF COLOR 


Just Out! 


4 A practical aid for the selection, identification, 
* and precise matching of colors, presenting 7,000 
colors, together with 3.500 accepted color names. 
Y an use it in communicating precise « r 
s—in recording colors in manufactured 

color coding of merchandise—in 





{U idl 


GRANT manufactures standard slides to carry ati Macttiing end secasting Sut wi 
from 25 pounds to 2000 pounds for your every | 2 aia ue fee Paul, Consuttant, Rabr Color Clinic. 


requirement. sare: he a: Soe 
GRANT No. 392 Electronic Equipment Slide—Three section, 
progressive action type slide which locks in open position. = SEE THESE BOOKS 10 DAYS FREE 
Slide includes mechanism for unlocking from outside of chassis 
and for tilting to 90° angie. Mechanisms vary to suit the in- 
dividual installation. This slide has been adapted to the stand- 
ard 19’ rack. Load capacity: 100 Ibs. per pair depending on 
length of slide and travel. 








GRANT also manufactures: 
Other eee advantages © Single or double acting slides 
© Continuous ball bearing action © Side or undercarriage mounting types 
© Closely fitted sides eliminate chassis rattle @ Slides with locking and pivoting devices 








Consult with our engineering department on any slide problem. 
Write Dept. E2 for complete illustrated information. 


GRANT PULLEY & HARDWARE CO. 


31-87 Whitestone Parkway, Flushing, L.!., N. Y. 


The foremost name tn Skiding Deutces 
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When is high wressuw/e.. 
is AMERICAN / 


HYDRAMITE...pressures up to 5000 p.s.i. 





High pressure capacity is built into the Hypra- 
miTE...the remarkable new AE radial-piston 
constant displacement fluid power generator. It 
has an overall efficiency of 85% without super- 
charging. 

Hypramrite is direct-driven through a flexible 
coupling . . . rotates in either direction. You've 
the choice of foot, flange or face mounting. 

A product of American Engineering Company, 
makers of the famous Hele-Shaw Pump, Hypra- 
Mites are already bringing new efficiency and 
economy on a wide variety of hydraulically- 
operated equipment. They. are available in 3, 5, 


and 10 g.p.m. oil capacities. 





VISIT BOOTHS 
304 and 
305 at { 


HELE-SHAW ... variable pressures 
up to 3000 p.s.i. 
The Hele-Shaw is a radial-piston variable displacement fluid 


power generator. Pressure and reversal of flow are controlled 
directly at the pump. Discharge can be varied from zero to 





CW SAIN SS 

7 HANDLING 

Suitable controls availabk Capacities range from 34 to 50 EXPOSITION 
oreees =e —— 


g.p.m. and upward 


maximum... ind can be reversed gradually or instantaneously 








American Engineering Company 
2501 Aramingo Avenue, Philadelphia 25, Pa 


Gentlemen: [) Kindly send me complete information 
about the new Hypramirt Hele-Shaw 


MPAN Y Name Tith 
PHILADELPHIA 25, PENNA Company 
AE Products include: Hydramite and Hele-Shaw Fluid Address 


Power, Taylor and Perfect Spread Stokers, Marine 


Deck Auxiliaries, Lo-Hed Hoists, Lo-Hed Car Pullers City- Zone State 
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Whatever Your 
Carburetion Problem — 
Look to 








ONSTANT 
out CENTERLINE 


1 
uP TO 4 TO 


E 
Sizes %& to 10 h-p- 


Of proven design, Roto-Cone vari- 

able speed devices can solve your 

speed-change problems by adding 

to the productivity, flexibility or 

saleability of your product. Exclu- 

sive rack and pinion arrangement 

provides equal lateral movement 

of both discs, therefore belt align- 

ment is constant. Unit is easy to 

install in any position. Roto-Cone 

drives include variable speed pul- 

leys, V-groove driven sheaves 

wide V-belts and adjustable motor 

bases 

Write for details or request the 

services of our speed control en- a Y 
gineers — 


GERBING MANUFACTURING CORP 


Dept. K Northbrook, Ill. (Suburb of Chicago) 











May WE do these things for YOU? 


Perhaps our modern facilities and 

capable personnel can deliver 

values you are seeking, such as 
Yes, Zenith is your best bet no matter what 


your carburetion problem! More than thirty- 
five years’ experience in dealing with all types 
of gasoline engines has resulted in a range of 
carburetor types and sizes nowhere else avail- 
able. Let Zenith apply this knowledge and ex- 
perience to help you find the right size and type 
carburetor for your needs. Consult us before 


you finalize a design, and the chances are good 


WHEELS, HUBS, for 
SPINDLES & AXLES Example 
COMPLETE & SUB- 
ASSEMBLIES 


LIGHT GAGE MANUFACTURE 
STAMPINGS , = 


MACHINING 


GREY-IRON 
CASTINGS 


that you can use a unit we are already making. SPECIAL Here is 

ROLLED a FRAME ASSEMBLY 
ath ta for TRUCK COWL VEN- 
TILATOR 


Thus you may avoid the necessity of using an 
individually built carburetor at a premium cost. 


Your inquiry will receive immediate attention. also 


We Invite 


Wines ny Your Inquiries 


AGRICULTURE & INDUSTRY 


‘ ZENITH CARBURETOR opyvision or 
696 Hart Avenue 
Detroit 14, Michigan 


FRENCH & HECHT 
DIVISION 


KELSEY-HAYES WHEEL COMPANY 


AVIATION CORPORATION 


MANUFACTURERS OF FINE CARBURETORS AND FUEL FILTERS 


Export Soles: Bendix Interestional Division, 72 Fifth Avenue, New York 11, N.Y 42 East River Street, DAVENPORT, IOWA 
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Automatic Electric 


“Plug-In” Relays 


You specify ‘plug-in’ relays to permit rapid replacer 
tinuous operation is vital. Be sure of the relays ther 
replacement doesn't become frequent replacement! Com| 


convenience with recognized quality in Automatic Electric relays. 





COMPLETE LINE typical assemblies are shown above. Notice tha€ 


plugs are available with up to 20 pins, and for hermetically sealed 





relays if desired. Popular assemblies of Class “S"', “Z 


“F" relays with “plug-ins” are available from st 








assembled to your order 


DEPENDABLE OPERATION—you can rely on 


Automatic Electricrelays—they re made to exacting telephone standards. 





Be sure of your relays! Order “‘plug-in’’ relays (other types, too) 
from Automatic Electric's 88-page catalog. Write for your copy. 














AUTOMATIC ELECTRIC SALES CORPORATION, 1033 West Van 
Buren Street, Chicago 7, Illinois. In Canada: Automatic Electric (Canada) 








Lid., Toronto, Offices in principal cities. 








@ 


= 











RELAYS SWITCHES 
ee re a oa AUTOMATIC 
CHICAGO 
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produces precision 


AIRCRAFT | 
GEARS | 


to the exacting | 

specifications of 
the country’s largest i 

engine builders 


RERKINS MAC 


y 


Perkins is exceptionally well 
equipped to produce — to cus- 
tomers specifications — all 
types of gears for aircraft 
engines or for any other appli- 
cation. In addition to modern 
machine tools, we have facili- 
ties for grinding and shaving 
teeth, and for heat treating 
as indicated by specifications. 
Write for our new bulletin, 
PERKINS GEARS for full 
data on our gear engineering 


facilities. 


PERKINS MAKES TO CUSTOMERS SPECIFICATIONS 
IN ALL MATERIALS, METALLIC AND NON-METALLIC 
bevel gears, ratchets, ground thread worms, 
helical gears, worm gears, spiral gears, 
spur gears with shaved or ground teeth 


One of many steps in the inspection 
of Perkins’ Aircraft Engine Gears 


HINE & GEAR company 


AVAILABLE— 


to fill vacancies 


in your plant.... 


DESIGN ENGINEERS 

e RESEARCH ENGINEERS 

© ELECTRICAL ENGINEERS 
© MECHANICAL ENGINEERS 
¢ EXPERIMENTAL ENGINEERS 
© DEVELOPMENT ENGINEERS 
© METALLURGICAL 


-* ENGINEERS 
© CHIEF DRAFTSMEN 


and ASSISTANTS 


They are the readers | 
of this publication. 
You can secure their 
services by advertis- 
ing where they will 
see it—in our classi- 
fied advertising sec- 
tion starting on page 
394 in this issue 


Copy must be received at 330 
W. 42nd St., N. Y. 18, N. Y. by 
March 16 to be in the April 
issue 


PRODUCT 


WEST SPRINGFIELD MASSACHUSETTS 


ENGINEERING 
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For the attention of 
all concerned with 

t e Procurement =~ 
and Production—of 
war Materiel! 


production 


THEY DID IT BEFORE 


AND THEY CAN DO IT AGAIN! 


In view of the national emergency, casting company regarding the adapt- 
the above message — published in the ability of this high speed production 
form of an advertisement in 1944 method for the metal components of 
deserves re-reading. The country’s die any product supplied to our Armed 
casting industry stands ready to shoul- Forces. 
der its full share of the task of meeting 


the needs of our expanding Armed The New Jersey Zinc Company 


Forces. 160 Front St., New York 38, N. Y. 


It was clearly demonstrated in 
World War II that this industry has the 4 
know-how, the equipment and the in- 
itiative to convert rapidly from civilian ( i 


' wees 
to war production. Consult with any die Se anew 





The Research was done, the Alloys were developed, and mest Die Castings are based on 


HORSE HEAD SPECIAL (onic ducity) ZINC 
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Need VOLUME 


‘on Small Parts 


in Home 
Electric 
Mixer 


General Electric uses “Mass. Gears” in their home 
electric mixer as shown in illustration. Smooth, 
quiet operation of this mixer as well as long 
life and freedom from attention can largely be at 
tributed to the precision of the gears and the care 
ful selection of the materials from which they are 
produced 

This typical example of “Mass. Gear” workmanship 
is one of many instances where our gears are giving 


outstanding performance in the products of na Investigate 


tionally-known manufacturers 


Consult “Mass. Gear’ on your problems. Address 
Massachusetts Gear & Tool Co., Woburn, Mass - 


-~... Gor woe ae eet ee Economy Way to Get Volume! 

“Massachusetts Gear & Tool Go. "5 vine ree need on amet 

Pie , _ } | tubular metal parts similar to these, be 
sure to look into Bead Chain's MULTI- 
SWAGE Process. Send the part (up to 
14” dia. and to 1'4”" length) and your 
specs for a quotation. Chances are 

ARING you'll find a new way to effect im- 
portant savings. 


c ENT BALL BE 
MINIATU 


t Sealed | 
bing CaP! 


‘ ith 
nstrument Ball Bearing “ Much Cheaper Than Solid Pins 
The Firs \lary Seal! Many prominent users of solid pins for 
Non-Rub 
h the Free have cut costs by switching to Multi- 
TA «Sealed aring: Swaged tubular pins . .« Without 
of Rotation sacrificing strength or accuracy. Often 


this is possible to accomplish 


dvantages A electronic and mechanical purposes 
° 
' 


Typical Applications — 

0.0. and Bore ® Sealed-in OlL Lubrication : : : 
— ‘ : As terminals, contacts, bearing pins, 
-* A * Sealed by a Film of Oil stop pins, male-female connections, etc., 
* No Mechanical Contact in a wide var.ety of electronic and 


Tape between the Sealing Elements mechanical products:—Toys . . . Busi- 
Separator @ No Increase in Friction Noe - Ventilator gag 
. . . Radio and Television apparatus. . . 


es eee 
Ne Umitation of Speed Terminal-boards . . . Electric Shavers 
* Automatic Equalization of . . « Phono Pick-ups, etc. For DATA 


a Internal and External Pressures | BULLETIN, write to 
? Deep Groove 
Capitar Type 
xpansion 4 
Soanter ~ write Todey 
for Complete 
The new FILMOSEAL Bearing is made only in precision qual- Descriptive 
ity and in 10 bore sizes from 2 mm. (.0787") to 8 mm. 


{.3150") and corresponding ©.D, of 6 mm. (.2362") to 22 Liner tist ond te BEAD CHAIN wi. co. 


am. £0660" Substantial 92 Mountain Grove St., Bridgeport 5, Conn. 
‘nye, New York IAB vontity 
4 Fifth Avenue : Discounts. Manufacturers of BEAD CHAIN— the kink 
less chain of a thousand uses, for fishing tackle, 
novelty, plumbing, electrical, jewelry and in- 
dustrial products. 
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RECORDING 


OSCILLOGRAPH 
uses a \ 


BODINE 


Any phenomenon capable of being converted into an 
electrical quantity may be recorded against time by the 
Consolidated Recording Oscillograph. As many as 18 
separate channels of static or dynamic data can be re- 
corded simultaneously on a single strip of photo- 
graphic paper or film seven inches wide. The record 
magazine, containing the paper or film, is driven by a 
dependable, governor-controlled Bodine Motor. 
While the oscillograph records data to evaluate the 
performance of certain products, the evaluation of 
motor cost involves such considerations as motor rejec- 


tions, repair and service charges, motor failures, and 
Satisfied users, for nearly half a century, are respon- 


sible for the fine reputation of Bodine Motors. The 

long range repeat sales—profit motive is one of the 

many “reasons why” you, too, should select a Bodie 

Motor for your product. You'll find it convenient and 

, Wy EIN economical to do so, for Bodine offers over 3,500 stand- 

RAE: ASON S h ard motor specifications. Help from experienced engi- 


Bodine motor for our new neers is yours for the asking. 
reasons: 
on the following 


ace of Bodine motors for BODINE ELECTRIC COMPANY 
recordi 2260 W. Ohio St 


Chicego 12, III 


repeat sales. You cannot afford less than the best motor. 


ae" BEHing 
PRO 
o¥® "ee, 





DISTRICT AGENTS 
BUFFALO 3, N. Y DETROIT 1, MICHIGAN 
i NEW YORK 18, N.Y 
Ellicott Squere—S. E. Shea 4464 Coss Ave.—C. D. Miller 55 West 42nd St.—H. C. Mayorge 
CAMBRIDGE 39, MASS KANSAS CITY 6, MISSOURI 
= ROCHESTER 4, N.Y 
686 Massachusetts Ave —W. A. Block 903 McGee Street—T. Pelimounter 825 masee Ghd ~$. 6. Shee 
CLEVELAND 3, OHIO LOS ANGELES 13, CALIF 
SAN FRANCISCO 3, CALIF 
a — Ly 
4500 Euclid Ave.—-W. R. Uffelmon 411 Se. Wall $t.—H. M. Hall 995 ot St.—J. F. Cady 
MINNEAPOLIS 15, MINNESOTA 
712 Sixth Ave., Se.—A. C. Jacobson 
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What makes one man 
worth $40,000 — an- 
other only $4,000? ... 
this book tells... 


| HOW TO 
Kid Gloves CULTIVATE YOUR 


Not Needed! =) TOP EXECUTIVE 
QUALITIES . . . 




















Here's one panel material that needs no 
“special handling.’’ Reasonable care? Yes 
Kid-glove treatment? NO. Douglas fir ply 
wood is real wood, cross-laminated for 
strength. It’s tough, durable, split-proof, 
puncture-proof. Won't crack, chip, break 
or shatter. Requires only ordinary —and win success faster in 
woodworking tools and techniques. Does a the upper brackets 


thousand jobs in building and mainten . en . 
TOP EXECUTIVES aren't born. They're made 
Put These Advantages Self-made mostly. Though they rise along 
T w k F Y ' ance, in product design and manufacture different routes, the stepe to their success are 
°o or or Tou! similar. They follow a definite course of action 
in the packaging, shipping and container bos ag fw RY Eee a... 
° > ~ 
Douglas fir plywood is reo! Id rt ' : you this amazing success formula. It outlines 
weed, crese-beaded inte helds 1e coupon brings more information @ specific, detailed plan for cultivating the 
alities which mark the top-flight business 
panels that are: mail it today leader today—illuminating each point with in- 
timate, on-the-job studies of currently out 

Large, Light, Rigid standing executives 


Stronger than Stee! 


ae 1 DEVELOPING YOUR 


Rugged, Durable 


tom tree ; —, } EXECUTIVE ABILITY 


Puncture-Proof ad 24. . By Howard Smith, Personnel Consult- 

: ant, Noted Lecturer, and Instructor 

Crack-Proof . with Dale Carnegie Institute. 225 pages 

5% «x 8, $3.00. 
Shatter-Proof = ; This book provides a blueprint that shows huw 
ou can win executive success. Showing that 
Dimensionally Stable oo Hi genius is not a quality one is born 
Smooth Plywood Panels Provide Big Plywood Panels Are Preferred with, but the result of concentrated effort 
Durable Truck Siding, Lining for Prefabricated Buildings along the right lines, the book tells how to 
direct the same efforts and thinking which 
Easy to Handle you already expend daily toward the definite 
goal of improving your executive ability 
Easy to Saw Packed with helpful pointers it tells how the 
y up-and-coming executive can make the most 
Easy to “Jig” *.4 of his capabilities, grow in executive stature 
‘ . and rapidly quality for the upper bracket 
Easy to Nai! ‘ - 7 P responsibilities and rewards 


Versatile” 


Easy to Fasten Some focts this book gives you: 


how to plan advancement 

the secret of executive personality 

3 best methods for improving personality 
11 ways te put over your personality 

24 guideposts to productive thinking 

tt alds for making decisions 

tt steps for handling worries 

how to budget time most efficiently 

12 tested techniques for giving Instructions 
how te tak te grow jectively 

hew to handle responsibility 

how te give yourself publicity 


Easy to Glue 
Easy to Bend 


Easy to Finish 


Plywood Boxes for Luggage ywood Pailets are Light-Weight 
“Two types: waterproof-bond Lend Strength, Light Weight Rigid, Strong—and Durable 
EXTERIOR; moisture-resistant 
INTERIOR. Several appeorance 
grades. Panels 4°x8° most ver 


satile; smaller and larger sizes ra las y 
to ncivding “extra long I 
Several thicknesses. Produced 
to rigid requirements of U.S. 9 10 DAYS' FREE EXAMINATION 
Commercial Standord CS45-48 

—_ 





McGraw-Hill Book Co., 330 W. 42 8t., N.Y.C. 18 
Send me Smith's Developing Your Executive Ability 
for 10 days’ examination on approval. In 16 days 
I will send $3.00, plus few cents postage, or return 
book postpaid (Potage paid on cash orders.) 

AMERICA’S BUSIEST BUILDING AND INDUSTRIAL MATERIAL 


Name 


Address 
Douglas Fir Plywood Associatior 

“t tat 
Dept. 453, Tacoma 2, Wash City and State 
Piease send me the tollowing . 
Company 
1000 Uses for Douglas 


Fir Plywood 








Basic Plywood Catalog 
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AUTOMATIC 
REVERSING 
VANE PUMPS... 


ze) amlatethateitrel 
IT lateetilelaMme)i 
machine units 


Typical installation of stripped model without housing 


in modern metal-working machine. 


and 8103) 


mum projection from machine surfaces. 


You get modern appearance when you equip 
machines with stripped medels of Brown & 
Sharpe Automatic Reversing Vane Pumps. 


wherever installed, offer mini- 


Designed for use as integral parts of ma- 


They're extremely compact ... yet sturdily chines where suction and discharge ports 

built for continuous, trouble-free service. 
Brown & Sharpe Stripped Modeis with 

housings (Nos. 8022, 8062, and 8102) are 


very easily installed, particularly where in- 


can be incorporated in machine castings 
Fully-automatic reversing with unidirec- 

tiona! flow is a feature of all these pumps. 

Sizes available: 242, 5 and 1142 g.p.m. at 


ternal discharge and suction ports are not 0 lbs. pressure and at 1140 rpm. These and 


Prot uc 


I 


ENGINEERING 


readily incorporated in the machine design 
or when outside piping is desirable. Stripped 
Models without housing (Nos. 8023, 8063 


other features are fully described in Bulletin. 
Write Brown & Sharpe Mfg. Co., Providence 
1,8. 1, USA. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe °° 
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NEW DESIGN THRILLS AT 
YOUR FINGER TIPS... 


Never was so much capaci- 
tance packed into so little 
bulk. And with improved 
performance, too. Aerovox 
Research and Engineering have 
developed capacitor materials 
that now challenge the think- 
ing of the progressive radio 
electronic designer. 


with BLOOD BROTHERS Universal Joints 
from one end of the line to the other... 


A total of 20 different Blood Brothers Universal Joints — both needle- 

bearing and plain-bearing types are used in this famous line of 

straddle carriers. Insistent upon trouble-free performance through 

years of rugged work on the job, this manufacturer — like many 

others — relies on Blood Brothers to supply him with universals 
that really stand the gaff. 

Blood Brothers are ready to supply universals and propeller shafts 

of the type and to the specifications best suited to your product 

needs. Long experience — plus complete facilities for producing 

and testing every type of universal joint — assure you the best 

of service and performance. Write for complete information. 


BLOOD BROTHERS machine co. 
A Division of Standard Steel Spring Co. 
ALLEGAN, MICHIGAN 


Chicogo Office: 122 S. Michigan 





LOW CONTROL VALVE 
or Cylinder Speed 
ADJUSTMENTS 


over a 
WIDE 
RANGE 


IN AIR OR 
HYDRAULIC USE 


The Pneu-Trot Flow Control Valve combines an 
efficient Stainless Steel FLOATING BALL CHECK 
whieh opens and closes at the slightest change in 
flow direction w a Vernier Type VARIABLE 
NEEDLE ORIFICE. adjustment in a compact con 
trol which has widened air and hydraulic cytinder 
application by providing precise contro! of cylinder 
VELOCITY LIMITING action. Modifications of the Pneu-Tro! Valve are 
VALVE available as Plain Check. Check with Fixed Grifice 
(orifice drilled by customer in the Standard Check 
Valve Needle Valve and Velocity Limiting Check 
as illustrated at left. All Pneu-Tro! Valves are 
_ made from bar stock in brass (up to (000 px 
t s cre ’ j steel (5000 psi) or other body metals to your spe 
yes « I . fications. All internal parts are Sta less 
typical. For elevated temperc- — available in 5 sizes—', 
tures; humidity extremes; 
extra-compact electrolytics; 
lower prices; maximum reli- 
ability — there's an Aerovox 
type for you. @ Literature on 
request. Write Dept. P 


These ‘Space Miser” 


Attractive prices—immediate 
iNMustrated circular 


delivery 


CHECK nd price bist 


VALVE 


CAPACITORS - VIBRATORS - TEST INSTRUMENTS 


AEPOVOX CORPORATION. WEW BEDFORD, MASS..U S.A- see 
+ Camle AEROCAP & Y 


Erport 416 42nd St. Mew York ') 4 


NEEDLE VALVE 


WRITE 
Pneu-Trol Devices, Inc. 
1424 WN. Keating Ave., Chicago, Ill. 


+ Canad AEROVOE CANADA (TO. Hamiten, Ont 
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Wr: you buy Bunting Bronze 
Bearings you receive more than 
just a physical bronze bearing. 
More than forty years of experi- 
ence, the technical skill of thorough 
metallurgists and engineers, the 
output of equipment designed for 
closest tolerance and finest finish 
these and more are an invisible 
part of each Bunting Bronze 
Bearing and Bar. 

A sales organization of graduate 
engineers is able to intelligently 


« 


buy Bunting Jronze Bearings 


discuss your design and produc- 
tion problems-with you. A manu- 
facturing organization that moves 
swiftly responds to your produc- 
tion schedule on time. 

When you buy Bunting Bronze, 
the entire Bunting organization 
is alert to the fact that you are 
a customer and that you want 
service as well as a product. The 
Bunting Brass & Bronze Com- 
pany, Toledo 9, Ohio. Branches in 
principal cities. 90 


BRONZE BEARINGS - BUSHINGS - PRECISION BRONZE BARS 
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Ever been 
haunted by 
an"ERASURE GHOST’? 


The beauty of Arkwright Tracing Cloth is its per 
manent translucency — built all the way through the 
cloth by a special process. Arkwright will take the 
heaviest erasures witholt “ghosting”. You can count 
on clear, clean prints from drawings on Arkwright 
cloth years after you make them. 


You can re-ink over erasures on Arkwright Trac- 
ing Cloth without feathering or “blobbing”. You can 
be sure there are no pinholes, thick threads or other 
imperfections in the cloth to bother you. Every roll 
is carefully inspected before leaving the factory. 


Think a moment. Isn't it an unnecessary risk to put 
your important drawings on inferior tracing cloth or 
paper? A sample will show you the difference. Write 
Arkwright Finishing Company, Providence, R. I. 


The word precision perfectly 
characterizes every relay 
manufactured by Leacn, and 
this precision is most apparent in 
their performance. Whatever the 
purpose, LEACH can provide relays 
of advanced design for flexibility, 
economy and unexcelle 
xerformance. Highest standards 
of engineering, materials 
and workmanship. 
For better controls through 
better relays —contact LEacn. 


—1y 





5915 AVALON BOULEVARD, LOS ANGELES 3, CALIF. 
Representatives in Principal Cities of U. S. and Canada 


ANY SHAPE - ANY MATERIAL - COMPLETE FACILITIES 


ue Forging Doto Folder Helpful, Informative 


JH. WILLIAMS & CO., “The Drop-Forging People” BUFFALO 7, N.Y 











How to est.mate the time any 
machining job will take 


Whether s job involves drilling, boring, tapping. threading, 
grinding—or any other operation—this manual tells you 
exactly what to consider in estimating job-time. It covers 
every step—from setting up the job, to tearing it down— 
giving reasonable time values for each, based on actual 
experience. 


MACHINE: 
SHOP 

ESTIMA- | Smt 
TWG sl ow...... 


BY Company 
W. A. NORDHOFF | position 


f—— SEE IT 10 DAYS FREE 
McGraw-Hi" Book Co., Inc., 330 W. 42 St.. NYC 18 
| Send me Nordhoff's MACHINE-SHOP ESTIMATING for 
10 days’ examination on approval. In 10 days I will send 
| $¢ plus f ats f delivery, or return book 
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Installed by one mon from one side of the job. 


A pulling aCtiON does the work 


—no twisting, no exploding, no 


hammering 


a 
! 
Here’s why 

| CHERRY RIVETS 


make the hard jobs easy 


Shear tests show comporoble 
strength to solid rivets 


Positive shank expansion 


ossures tight, vibration-resistant 


joints 


Unique design ollows 3 
given size rivet to be installed 
in material of widely varying 


thickness 


Controlled shank expansion 
eliminates chipping and fracturing of 
brittle materials 


For you, the particular value of Cherry Rivets may be the 
simplicity of installation. Or you may need the strength 
of Cherry Rivets and their vibration-resistance. But if you 
haven't met their money-saving advantages, take a moment 


today to ask for full information covering your applications. 


<> 
Sr 


Crew livet 


COMPANY 
A Division of Townsend Company 
CHERRY RIVETS ARE APPROVED BY U.S. NAVY, U.S. AIR FORCE AND 
CIVIL AERONAUTICS AUTHORITY. CHERRY RIVETS ARE PATENTED 
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Upsetting method prevents shonk 
from buckling in soft materials like rub 


ber, leather or fabric 


Rapid installation speeds assembly 
—cuts man hours—lowers unit costs 


Once you've realized the potential values in Cherry Rivets, 
your engineers and Cherry's can cooperate in determining 
the savings for your business. 

Standard Cherry Rivets are available in five diameters, 
from 1/8” to 9/32”. Special sizes manufactured on order. 


Cherry Rivet Company, Dept. C-1°6 
23) Winston Street, Los Angeles 13, Colif 


Please send me further information describing Cherry Rivets 
no obligation, of course bullet sample rivets 


Address 


Esa eae See SS Se SS 





PRODUCT 


eoeGive LASTING PROTECTION 
Where Ordinary Bellows Fail 


AIRCRAFT EXHAUSTS & DUCTS Breeze welded diaphragm bellows meet 
High frequency vibration) the operating life cycle of any equip- 
ment in which they are used because 

every Breeze bellows design is individ- 

ually engineered and built for the job. 


Breeze has no “‘stock bellows,” but if 
you have a vibration problem in ducts, 
large or small, or want permanently 
sealed valve enclosures in any type of 

DIESEL LOCOMOTIVE EXHAUSTS piping system, or need bellows for 
Thermal expansion torque transmission or other uses, Breeze 
experience can quickly provide the an- 
swer ... and production can meet your 

requirements, 


A Breeze bellows is dependable be- 
cause each diaphragm is designed to work 
well within its elastic limit. This is ac- 
complished by thorough analysis of each 
application and careful design of the 
bellows to withstand all requirements. 
“Job engineering” each individual type 
eliminates makeshifts, assures efficient 
performance. 


SEALED EXHAUST SYSTEMS 
(Automotive, Military 


Breeze bellows are made in stainless 
steel, inconel, monel, nickel, steel, or 
other weldable alloys. 

Feel free to consult us without obli- 
gation on your existing bellows require- 
ments, or any other project where reli- 
able welded diaphragm type bellows 
might solve a design problem. 


PACKLESS VALVES , BREEZE 


(For seaied piping systems) CORPORATIONS, INC. 


41-R South Sixth Street, Newark 17, N. J. 


OTHER BREEZE PRODUCTS: ACTUATORS - RADIO SHIELDING - AERO-SEAL HOSE CLAMPS 








A handy reference 
on formulas for... 


¢ STRESS 
¢ STRAIN 
« STRENGTH 
of materials 








ERE’S your ideal guidebook on 

strength of materials. It con- 
tains extensive tables of formulas and 
numerous illustrative examples . . 
includes the results of intensive analyti 
cal and experimental work . . . presents 
for your quick reference all the formu- 
las for stress, strain, and strength use- 
ful to the design-engineer. It also 
brings you—step-by-step—the essential 
principles used in stress analysis, and 
provides you with fundamental data op 
the mechanical properties of materials 


Formulas for 
Stress and Strain 


By RAYMOND J. ROARK 
Professor of Mechanics, University of Wisconsi- 
366 pages, 6 x 9, 43 illustrations 


SECOND EDITION, $5.00 


PRODUCT DEVELOPMENT SERIES 
This practical book takes you from 
basic definitions through clear state- 
ments of general principles, and right 
»n to facts, figures and formulas for the 
-alculation of stress and deflecticn. You 
vet everything from the principles of 
superposition and least work to formv- 
as for elastic stability of plates and 
shells. 


Check the partial list of tables this 
guide puts at your fingertips: 


for straight beams, circuler rings and flet plotes 
under a wide variety of conditions of loading 
and support 

—tor curved beams and torsion members of voriows 
sections 

—tor thin- and thick-walled pressure vessels 

—tor rollers and other bodies under direct pressure 
—tor columns 

—tor slender bars and thin plotes in which failure 
occurs through elastic instability 


SEE, TIODAYS—FREE 


1 a a a ee 

1 MoGraw-Hilt Book Co., ine., 330W 4208t., N.Y. 18 

i Send me Roark’'s FORMULAS FOR 

i STRESS AND STRAIN for 10 dayw’ ex- 

i amination on approval. In 10 days T will 
r $ : N r delivery 

! or return the book. We pay for delivery it 

' you remit with this coupon; same return 

; privilege 

! . 

i Name 

- Address 

t City 

! 

' 

! 

! 

! 


Company 


Books sent on approval in U. S. and Canada onty. 


! 
! 
! 
' 
! 
' 
! 
' 
' 
! 
! 
! 
' 
' 
' 
! 
' 
' 
’ 
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B replacing rigid pipe connections to the dryer 
cylinders of this paper machine with sections of 
CMH Flexible Metal Hose it was possible to re 
duce maintenance and minimize paper spoilage 
due to improper drying. In the rigid pipe hook-up, 
vibration in the machine caused early failure 


of the packing in the rotary joint. Steam loss 
through the damaged packing and its attendant 
temperature drop resulted in insufficient drying, 
necessitating the discarding of this paper. CMH 
REX-WELD corrugated, braid-covered, bronze 
hose installed as steam inlet and condensate re- 
turn connections to the rotary joint absorb the 





vibration and end this damage to packing. In ad- 
dition, the flexible metal hose corrects for mis- 
alignment, takes any normal motion in the system 
and absorbs thermal expansion and contraction. 
Designers can forestall operating complaints of 
this type, by designing CMH Flexible Metal Hose 
into their products or by specifying the use of 
CMH Flexible Metal Hose. In all connections sub 
ject to vibration, misalignment, flexation, or ex- 
pansion and contraction the motion can be ab- 
sorbed by CMH Flexible Metal Hose. There is a 
size and type to meet every need. Write for com- 
plete information and descriptive literature 


acne CHICAGO METAL HOSE Corporation 


hev: ved industr 
for yo po paneg 1351 S. Third Ave. * Maywood, Ill. * Plants at Maywood, Elgin, Rock Falls, and Savanna, Ill. 
In Canada: Canadian Metal Hose Co., Ltd., Brampton, Ont. 


ONE DEPENDABLE SOURCE 


for every flexible metal hese requirement 


Convoluted end Corrugated Flexivie Metal Hose in a Variety of Metals + Expansion Joints for Piping Systems 
Stainless Steel and Brass Bellows + Flexible Metal Conduit and Armor + Assemblies of These Components 
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PUMP PULSATIONS 
REDUCED 50 to 90% 























Thh 1. 

















© 18S 20 25 30 395 


BEFORE 


AFTER 


WITH 


GREER ACCUMULATORS | 


Actual Hydroauvliscope tests on many kinds 

machinery using reciprocating pumps proved 
that pressure surges can be reduced as much as 
90%. From the Hydrauliscope drawings above 
you see why engineers at Portland Pipeline 
Corp. no longer worry about this problem. Since 
installing Greer Accumulators on their equip 
t« 


ment, pump pulsations were reduced 6 
give the smooth, steady flow so vitally impor 
tant to longer life and better performance 


Avoid costly downtime! Don't let the major 
cause of hydraulic system failures put a crimp 
in your production Our experienced engineers 
will gladly help solve your problem. Call or 
write Greer today! 

Free Bulletin on Request. Gives complete tech 
nical data on pump pulsation problems and 
their correction. Write on company letterhead 


please. Ask for Bulletin 500 No obligation 


Sales Agents in All Principal Cities 


GREER HYDRAULICS. 


454 EIGHTEENTH STREET, BROOKLYN 15, NEW YORK 





DIE CASTING 
Just Out! 


A new book covering the components and op 
* ations of — ee equipment—design Ay die 
castings constr m of 
sirements n ar on t 
die casting 
alloys. The advaat ages and 
TE disadvantages 
4 compared to 


m processes are 3 


MACHINABILITY —the ad é' 
and MACHINING 


hairman of 
the 

Sex of METALS ——ittus 

; - 


eee: ween 


= — _ MACHINABILITY 
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AND 
MACHINING OF METALS 
Just Out! 


Explains the metallurgy and masttolne charac- 
ar the 


types of cutting flu By 
Woldman, Consulting Metaliurgical 
and Robert C. Gibbons, Metallurgical 
Bendix Aviation Corp 578 pages, 198 
ittus., $7.50 








THE PRACTICE 
OF LUBRICATION 


Just Out! 


pans 26 treatise on the origin 
d@ testin a ae their selec- 





ngineering standpoint 

ng out how each can 

Gives jaformation on distillation 

and refining of lubricatin Y use 
svnthet ie, oils, ete c 

Thomsen, Consuttin Lubricating 

Engin Fow eat 62! 

pages, 217 ines ° 








OXYGEN 
CUTTING 


Just Out! 


4 A detailed Ft i -y* of 4 equipment and tech. 
* niques use oxygen cutting process, 
ny B many practical applications. Covers such 
vances as Rome machining, and scarfing, 
t k drilling, electronic tr: 
tl d developments in heary 
cutting, etc. By V. Stottman, Dir. of Re- 
search and Engin., ir Reduction Co., Inc., and 
Edward H. Roper, Asst. Technical Sales M Alr 
Reduction Sales Co. 395 pages, 19! iilus., $5.50 50 











SEE THESE BOOKS 10 DAYS FREE 


eee eee SF 


McGraw-Hill Book Co., Inc 
330 W. 42nd Street, 
N. Y. 18, N.Y 


v numbers en 
1 8 o——— ination on approva 
yo will rem: t for ki I keep, plus 
for delivery, ett unwanted 
delivery if yo 

th this coupon; same return privilege.) 


| 
| 
| 
| 
| 
| 
| 
2 3 4 | 
| 
| 
| 
| 
| 
| 
| 
J 


PE 


This offer applies to t Ss only 
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Arrow points to THERMOSWITCH 
unit which controls operation 
of grate in this mod- 

ern anthracite home 

heater. 

















Developed in the Laboratories of the Anthracite Institute 


Outstanding among anthracite home heating move forward and back, dumping the ash, until the 
equipment, the Axeman-Anderson Anthratube fire is again “‘visible’’ to the control. 
stokes itself automatically, burns up to 38% less The activating element of THERMOSWITCH 
fuel than ordinary coal furnaces, and captures over thermostats is the single-metal shell that expands 
80% of the coal’s usable heat. A feature of its effi- or contracts instantaneously with temperature 
cient operation is a self-shaking grate, and a basic changes, making or breaking the totally enclosed 
design-problem was to devise a means of actuating electrical contacts. This unique performance has 
this grate at the proper times for ash removal. proved to be the logical answer to the widest var- 
Since ash is not formed at a constant rate, timing iety of control problems. 


devices were precluded. It may be your answer. Why not send for furiher 
Thermostatic control was indicated, but it was interesting facts that will help you decide. Mail the 
found that when any of various standard thermo- coupon today’! 


stats were placed in or near the fire they either 
could not stand the temperature or were too slow 
in operation. 

The solution was a Fenwal THERMOSWITCH 
unit, placed about six inches in front of the grate 
bed, where it responds by “‘seeing’’ the radiant ny 
heat from the fire bed. When ash collects, the 
THERMOSWITCH control can no longer “‘see”’ THERMOS WITC 
the fire and, therefore, the shell temperature drops, © Pr i H 
closing the operating circuits, causing the grate to SENS ITI 

2 


bu? 


we FREE! Get this bulletin . . . see what Fenwail I 
© THERMOSWITCH units can do for you. 
Just fill in coupon and mail . . . no obligation. 
FENWAL, INCORPORATED, 23 Pleasant St., Ashland, Mass. 
111 South Burlington Ave., Los Angeles 4, Cal. 
TEMPERATURE CONTROL ENGINEERS 


| am chiefly interested in the applications checked: 


Heating Cooling Humidity Control or De- 
Alorm (over-temperature, eau 
under temperature) €) Vapor Level Control 


Timing (therma!) 0) Redient Heat Contro! 


Position 


OTHER (Please fill in your special requirements) 


ee 
none eee 


l 
l 
l 
I 
1 
| C Pressure Control (by controlling vapor temperature) 
i 
| 
| 
| 


Zone State 


Leeann eee ene eeaaaaeeeonoooooowooeoood 
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“Precision first” 
Sier-Bath Gear Coupling says so ory ony mae 
. . .Specine ir ewe earing 
Ready for Assembly ' P ~ J 5° 


| 


JEWEL 
BEARINGS 





| | Almost invisible to the naked eye 
. — yet precision depends on these 


quality controlled Bird Bearings 





Microampere Meters from this leading 
manufacturer* are world famous tor 
top precision — owe much credit to 
quality construction that includes Bird 
Jewel Bearings. Two  precision-made 
jewels — used as bearings for armature 
— assure smooth response guar 
antee a lifetime of accurate operation 

Discover how Bird Jewel Bearings can 
solve your miniature bearing problems 
Y 1 can cut a big slice out of your as 

sembly costs with this revolutionary with unset or set assemblies to suit your 
new gear coupling. It has only seven 
parts—has no bolts, nuts or need for 


special tools. It’s easy to line up—takes i- Z oe, 
ae - the ; Jiidiardf{Oi0d «cw. Inc. 


nly seconds to assemble (see photos 
Mfrs glass and sapphire jewel bearings 
for om ents, dials and gauges of all types 


3/5 USUAL SIZE, 1/2 USUAL WEIGHT 1 Spruce Street, Waltham, Mass. 


It'll save you space and weight, tox 
make possible more compact, lighter 


designs. Only the size, }») the weight ASSURES ACCESSIBILITY 


of conventiona! types, its load capacity 





requirements — write for imtormation 


Name om reques 











s higher through all sizes 


BETTER PROTECTION 
FOR EQUIPMENT, PERSONNEL 


Your customers will also profit by a 
switch to Sier-Bath. They'll get big 
savings in maintenance PLUS better 
protection for equipment and person 
nel. Sier-Bath Couplings put less strain 
m coupled equipment because they're 
lighter, and are safer for bot! en and 
\ machines because they have no bolts t 





7 > 





shear, and no heavy flanges 





SILENT OPERATION, LONG LIFE 


Though these new couplings can be 

taken apart with just a screw driver 

used to remove the snap ring), they'll 

withstand 50,000 pounds of end thrust of Product Data 

In addition, their hubs and sleeves have . 2.4 

a tensil strength of 90,000 Ibs., and 

their neoprene seals are guaranteed Mr. W. W. Miller, Manager of Development 

leak-proof. For high flexibility and Engineering for Ward Leonard Electric Co.. 

silent operation, their internal teeth are of Mount Vernon, New York, sees to it that 

evenly spaced and precision cut. For McGRAW-HILL’S PRE-FILED ELECTRI 

greatest durability, a// the load is car CAL CATALOGS is readily accessible to all 

ried on all the teeth al/ the time. Under nembers of the Engineering Department. Mr 

normal conditions, they will outlast the Miller does this because he knows from ex 

equipment they connect perience that this source of wide-range 
handily arranged Product Data saves time for 


WRITE FOR BULLETIN! himself and for his staff, 

















®@ gives installat photos, complete list of cost-cutting advan- Referring to the Catalog, Mr. Miller recently 
tages, detailed plan drawings and specifications for standard, said 
vertical, mill motor, spacer and floating shaft types—sizes from It is kept in the Engineering File 


Ye to 6, HP 4 to 550. (Special sizes and types on request) 


or access by all engineers 


If PRE-FILED ELECTRICAL CATALOGS 


tt available for reference at your plan‘ 


Sier-Bath GEAR and PUMP CO., Inc. is not available fer reference at your plan: 


9238 HUDSON BLVD., NORTH BERGEN, N. J. tember A.6.08.A. ICE, 330 West 42nd Street, New York 18, New 


Founded 1905 
York. There is no charge to qualified users 





Propuct ENncIneerinc — Marcu, 195] 


368 





Propuct 


ENGINEERING 


Marcu, 


195 


l 


THE NEW 
“HOW-TO” BOOK 


ON DIE CASTINGS 
GET YOUR FREE COPY OF THIS 


HELPFUL NEW BOOKLET NOW! 


Manufacturers everywhere can profit from this authoritative 
new handbook on “How to step up production and cut costs 
with die castings.” 

It's big enough to cover a big subject, small enough to fit ina 
filing cabinet. It features basic information for management 
men on the cost-cutting advantages of die castings . . . contains 
practical suggestions and factual data for designers and prod- 
uct engineers. 

It's oftered as a free service by The Hoover Company, and it’s 
based on Hoover's 29 years’ experience in designing and mak- 
ing successful castings. 

Tear off the coupon below and mail it today for your free copy! 


% TAKE A LOOK AT THESE SAMPLE PAGES: 


* DIE CASTINGS AT A GLANCE. A quick run-down on what die castings 


ore, why they're so popuior, and what kinds of castings to use for 


various purposes. 


HOW DIE CASTINGS ARE MADE. Here's one of several picture pages 
showing the progress of a die casting job from start to finish, from 
idea to customer. 


HINTS FOR DESIGNING. Suggestions, reminders, listings of specifica- 
tions and tolerances . . . all sorts of information to help plan die cast- 
ings that will look well, work well, and cut production costs. 


Besides sending for your free copy of this helpful new Ht 
—_ 


book, you may need help on some special problem. Call 
in a Hoover sales engineer. There’s no obligation. 


HOOVER 


@® Specialists in the field of die castionge 


THE HOOVER COMPANY, Die Casting Div North Cant 


Please send me a free copy of your new DIE CASTING BOOKLET 


Namew 











PLASTICS 
as 


ENGINEERING 
MATERIALS 


This Propuct ENGcINEER- 
ING reprint offers valuable 
data on plastics as attrac- 
tive engineering materials. 
It discusses the advantages 
plastics offer in weight sav- 
ings, lower costs, moisture 
and chemical resistance, 
toughness and abrasion re- 
sistance, and many other 
qualities that are the every- 
day concern of any design 
engineer specifying plastics 
in his products. 


This informative report 


covers the functional use 
of plastics in the follow. 
ing applications: 

Heavy duty electrical 


| This picture. does not equipment 


Heavy production 


equal 10,000 words tier pee 


Bearings and gears 
Home appliances 
This is a fine photograph— but men and machines Hydraulic components 


are only part of the story at IGW. It takes esprit de Photographic equipment 
Automobiles 





corps (a much overworked term that fits here)— it 


takes pride of workmanship to produce fine pre- 


Reprints in 24-page book- 

let form are available at 

* This Horizontal Jig Borer is typical of the high precision tools 25¢ each from the Reader 
designed and built by Indiana Gear for their own use. Service Department. 


cision gears and parts. 


PRODUCT 
ENGINEERING 


330 W 42np SrTrREET 
GEARS + CAMS «+ INTRICATE AND 
PRECISE MACHINE PARTS NEw Yor« 18, N. Y. 
INDIANA GEAR WORKS + (NDIANAPOLIS 7, IND. 
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Sherman Power Diggers, designed 
and manufactured jointly by Sher- 
man Products Incorporated and 
Wain-Roy Corporation, make full use 
of the power, control and depend- 
ability of HYDRECO Pumps, Valves 
and Cylinders in an ingenious labor- 
saving machine. 


HYDRECO Parallel Circuit Valve Units provide multiple 
operation for crowding, lifting and bucket control 
during certain phases of the digging cycle. Jerky motion 
is entirely eliminated and the operator can count on 
fast and smooth operations all the time. 


HYDRECO Flow Control and Cushion Relief Valves, V13 Series 
which keep the shovel and boom under complete Parallel Circuit Valve 
control, assure safety for both operator and machine. 
A typical HYDRECO 
double-acting cylin- 
der similar to types 
ved on the Sher- All hydraulic cylinders on the Power Digger are HYDRECO 
ae Cues built and designed for digging operations in all kinds of 
ground and materials and under all conditions. Efficient 
rod wipers and cylinder packings keep oil in and dirt out 
of the hydraulic system. 


Dependable and efficient hydraulic power is furnished 
by a HYDRECO Four-Bolt Gear-Type Pump that is directly 
connected to the engine of the Power Digger. 


Build more profitable Labor-Saving 
into your equipment 
with HYDRECO controls 





» HYDRAULIC EQUIPMENT COMPANY 


1112 EAST 222nd STREET ° CLEVELAND 117, OHIO 
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quick *¢ e** 


ABOUT ENGINES 


e-and why it pays to use 
them i in your products 


Allis-Chalmers Powe 
Units are mass- pro- 
duced eoung with trac- 
tor engines by the thou- 
an dn, This manne ee ax- 

ium produ ciion econ- 

. lowest cost to 


make it easy 

POWER iment, Gor Gam 

SUITED men 4 7 | “ ri = — 
miemi.| wie): 


Desig 
tractor service, 
- Power Units have high 
LUGGING torque characteristics 
to take overloads in 
ABILITY stride,even when throt- 
tled way down 


ere are thousands of 

J dealers through- 

ut the nation, and one 

PROMPT of them is near yu. He 
SERVICE a eee ae 
parts and is ready to 


en 





: ; 1 | 
‘ } 
at : — 
t ? —_—— _ 


fILLIS-CHALMERS 


TRACTOR DIVISION + MILWAUKEE 1, U.S.A. 
RPM Max. Bhp. 
ro 125 1500-1800 24.5-28.0 Available in open 
W.201 1400-1800 33.5-40.5 or closed models 
U-318 1200-1400 45.0-50.9 with accessories to 


E-563 1050 74.0 
L844 1050 110.0 


“Figures rep cu. in. displ 


fit the applicotion. 








Dudek and Bock’s FREE Designing 
Service has saved thousands of dol 
lors for others. Tell us your prob 
lem, and our master engineers will 
produce the answer that meets your 
needs toa “T” 


COIL SPRINGS 
WIRE FORMS 
METAL STAMPINGS 


Accurately Manufactured 
to Your Specifications! 





Write, wire or phone for 
estimates and speedy 
delivery dates! 


DUDEK and BOCK 
SPRING and MFG. CO. 


2100 W. Fulton St., Dept. P 
Chicago 12, Iilinois 
Phone HAymoarket 1-3676 








a a. 


Getting a repeat order is just about the 
most tangible evidence of confidence a 
customer can give you. It pretty well 
proves he likes what you gave him. 


Take our business. We're quite happy 
about the fact that over the last half 
century the great bulk of our business 
has been repeat business—from cus- 
tomers who have confidence in our 
ability to give them the kind of gears 
they want. Whether you need a small 
gear, from our stock of 45,000 0 patterns, 
or whether your requi 

a large special gear designed by our 
engineers, we'd be delighted to add 
your name to that special group of 
people who say to us: Would 
you repeat our last order please? 
THe EARLE Gear & MAcuHine Co., 4707 
Stenton Ave., Philadelphia 44, Pa. 








2 


S 


Pe 


it's good busi te de busi with EARLE 





a 
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“Tom Thumb” proving ground—for you! 


Tu illustration above gives you some idea 
of the miniature laboratcry mill operated 
by Kaiser Aluminum. 

In it, alloys are tested to determine how 
they will behave under rolling-mill condi 
tions. It also helps develop new alloys to 
ease problems of fabrication. And it helps 
work out methods for better plant control 
of processes. 

The lessons learned are applied in pro 
ducing the aluminum sheet, circles or coils 
that go to you. 

Such practical research as this—com- 
bined with unsurpassed quality and service 


kaise 


Setting the pace. 


explains why Kaiser Aluminum has 
earned the confidence of thousands ef 
manufacturers of hundreds of different 
products. 


. . . 


To help meet critical aluminum needs, 
Kaiser Aluminum has begun a vast expan- 
sion program which will greatly increase 
production of primary aluminum. When 
conditions permit, this aluminum will 
be shared by manufacturers of civilian 
products. Meanwhile, if you have alumi- 
num fabrication problems, call any office 
listed below. 


‘luminum 


.. through quality and service 


SOLD BY KAISER ALUMINUM & CHEMICAL SALES, INC., KAISER BUILDING, OAKLAND 12, CALIFORNIA 
OFFICES IN: Atlanta + Boston * Chicago + Cincinnati * Cleveland + Dallas * Denver * Detroit 
Houston * Indianapolis + Kansas City * Los Angeles * Milwaukee * Minneapolis * New York 
Oakland + Philadelphia + Portland, Ore. * Rochester,N. Y. * Seattle * Spokane + St. Louis 
Wichita * EXPORT OFFICE, OAKLAND, CALIF. * WAREHOUSE DISTRIBUTORS IN PRINCIPAL CITIES 
1951 
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METALLURGICAL LABORATORY. Kaiser 
Aluminum’s automatic guantometer 
analyzes samples of meta! still in 
furnaces. Thus, when Kaiser Alumi- 
num is poured every ingot measures 
up exactly to rigid specifications 


METALLOGRAPHIC LABORATORY ana- 
lyzes magnified specimens of Kaiset 
Aluminum to make sure chemical 
structures coincide with the uses te 
which alloys will be put by you. 


CHEMICAL LABORATORY makes free 
quent analyses to maintain the high 
quality that Kaiser Aluminum cus- 
tomers always get 


PHYSICAL TESTING LABORATORY 
makes sure all Kaiser Aluminum 
customer specifications are met ex 
actly. Samples of every order are 
tested for tensile and yield strength 
fatigue properties, grain size, hard- 
ness, etc. 


373 








Bringing together 
| for the first time . . 


| Engineering data 
on the design of 
‘ultrasonic systems 


Considers the many uses of 
ultrasonics in industry 


oa ERE is the first engi 
neering consideration of 
the ultrasonic field . . . the 
essential theory, plus an 

di ical in 





If your 
thermostat 
requirements 
are critical 








o p 

formation never before pub- 

lished! This important new 

book reviews electronic con- 

siderations and outlines of circuits. Mechanica! 
and electrical design and construction techniques 
of ultrasonic systems are included . . . everything 
from the design considerations of holders for ultra 
sonic use to the experimental measurement of 
ultrasonic waves in various media. 


ULTRASONICS 


By Benson Carlin 
Formerly, Product Research Supervisor, 
Sperry Products 
264 pages @ 162 illustrations @ $5.00 


porH theoretical and practical, this book is 
definitely slanted toward engineering desi 


. 

take a tip 
. ° 

from Fairchild ! and use in definite industrial applications. t 

brings you valuable information on: material test 


Temperatures of —65°F, or lower, would cause distortion | ing, agitation, ultrasonic transducers, ultrasonic 
. - . systems. It explains clearly the characteristics of 
between structural parts of their new high-altitude, 


ultrasonic waves that are important in practical 
precision mapping aerial camera. So Fairchild Camera 


pectin OIC tA EE CD 
a een 


applications: curves, waves, and complex waves; 
ourier's theorem, wave trains and the law of 
angular transmission; the ways ultrasonic waves 


| 


comet ar 


& Instrument Corp. designed integral electric heaters may be produced, and the electro-mechanical con 


into the equipment. In order to maintain an efficient 
operating temperature, they needed thermostats that 

would stand up under shock and vibration; provide 
long, dependable life-—and above all—be absolutely 

explosion;proof: a ‘‘must”’ in aircraft service. 

They chose Edison ‘‘Sealed-in-Glass” Thermostats 

for this important application because they more 

than met these requirements. 


Edison Thermostats have many other features 
designed to meet a wide range of critical per- 
formance requirements. They are described in 
detail in our new Bulletin 3009, which also 

covers general considerations in thermostat 
selection and application, and lists specifica- 
tions, including available mountings and 
their specific applications. Write for 
your copy today. 
372 Lakeside Avenue 


INSTRUMENT DIVISION 


THOMAS A. EDISON, incorporated 


WEST ORANGE, NEW JERSEY 


verting systems. 

Evaluates Practical Uses in Many Fields 
Brought out of the research laboratory and int 
industry, ultrasonics has tremendously broad, prac 
tical applications. This 
guide points the way 
to greater use of ul CONTENTS 
trasonics in, for ex 
ample, MATERIALS Utwasento Were 
TESTING: to detect eeegeenty Waness 


flaws in metals, plas- cs fer Uttresente 
re) 


tics and glass. etc.; 
- 1 
CHEMICAL INDUS a 
Uttrasonio Use 


TRIES; to make bet 
Resonance and 
Reflection 





ter mixtures and emul 
sions, etc.; METAI 

URGY: for extremely 
uniform mixtures free 
of air bubbles, etc. It 
likewise discusses ex 
perimental applications 
to systems of televi 
sion, underwater sig Magnotestriction 

naling, depth sound Practical Consider 
ing, communicatior ations in the 


destruction of bacteria 7... 
etc 


Continuous-wave 
Ultrasonic Systems 
Pulsed Uitrasontec 
Systems 


Ultrasente Agitatier 


eee “ee > # 





SEND NO MONEY 


SEE IT 10 DAYS FREE 


McGraw-Hill Book Co. 

330 W. 42d St., NYC 18 

Send me Carlin’s ULTRASONICS for 10 days 
examination on approval. ip 10 days I will send 
$5.00, plus a few cents delivery charge. or return 
the book postpaid.* 


c 
| 

| 

| 

| 

| 
js 
| 

| 

| 

| 

| 

u 


Company 
| Position FPE-3-51 
“SAVE! We pay mailing costs If you send cash with 
this coupon. Same return privilege. 


i 
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JOHNSON BRONZE 


— 


JOHNSON BRONZE 


—-, 








SLEEVE BEARING 
DATA 





HEET METAL BEARINGS, some- 

times referred to as either thin wall, 
rolled-up, slip-in, split or laminated, are 
available in four different types, i.e. 


1. Bronze sheet metal 

2. Bronze-on-steel 

3. Steel and lead babbitt 
4. Steel and tin babbitt 


They are comparatively low in price 
particularly when there is quantity of a 
size . . . yet high in efficiency, possessing 
many unusual bearing qualities. With the 
exception of certain automotive replace- 
ment parts, sheet metal bearings are not 
stock items but are made to specifications 
determined by the requirements of the 
application. 


Bronze Sheet Metal 


The necessity for ductility limits bronze 
sheet metal bearings to two alloys, con- 
taining not more than 4% lead and 4% 
tin. Higher percentages of these metals 
would render the material too hard for 
rolling. As listed below, Johnson's alloy 
No. 44 is the highest grade and comes 
closest to plastic bronze. Due to the lim 
itations of the elemental constituents these 
two alloys have a higher coefficient of 
friction and not quite as great load carry- 


ing capacity as cast bronze However, the 
rolling operation imparts a dense structure 
to the metal which results in excellent re- 
sistance to pounding and to shock. The 
degree of hardness can be furnished as 
specified. 

Bearings made of number 40 alloy should 
be burnished in place as the metal has low 
machining qualities; however, number 44 
alloy can be burnished, bored or reamed in 
assembly. 

The most common wall thicknesses are 
1/32" and 1/16", with a variation of 
.005" plus or minus from the nominal size 
One of the advantages of limiting the wall 
thickness to 1/16" is that the bearing can 
be easily seated in place by burnishing 
Oil holes, slots or grooves are easily added 
during the fabricating process. 

Bronze Sheet Metal bearings are excel- 
lent for applications where motion is com 
paratively low and impact is the main 
factor. They are also ideal and most eco 
nomical for use where atmospheric or 
gaseous conditions may corrode cast iron 
or steel. 


SLEEVE BEARING 
DATA 








Johnson 
Alloy No. 


Johnson 
All ry No 
4 


4 
S.A.E. 791 


COPPER 
TIN 
LEAD 
ZINC 


HARDNESS 
ROCKWELL B 65-71—1/16 Ball 
100 KG. LOAD 


90.0% 
0.5% 


86 /90% 
3.0/4.5% 
3.5/4.5% 


9.5% | 3.5/5.0% 











Burnishing is desirable in all cases when 
possible for it imparts a dense smooth 
bearing surface, seats the bearing in place 





_. 7505 
7495 


RECEIVING HOLE | 


|_ 7532 PRESS FITIN __ 
751 7500 RING GAGE 


SPLIT 


BREAK EDGES 
BOTH ENDS 


gar 4 

















6245 | |.D. WHEN PRESSED _ 
6225 INTO 7500 RING GAGE 


7 BURNISH TO 
pa S27 - Md 


‘626 | AFTER ASSEMBLY 
Marcu, 
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Typical Specifications 


.751—.753 is the O.D. of the bearing 
measured by pressing the bearing into a 
press fit ring gauge having size equal to 
mean housing bore size. One-quorter 
inch of the bearing is left extended from 
the ring gauge and miked. 


properly and renders the bore uniform. 
The common stock allowance for burnish 
004" 

If bearings are to be used in 
housings, or other types which may not be 
strong encugh to permit a burnishing oper 
ation, it is recommended that a material 


ing is .002"' t 
cast iron 


be used possessing good reaming proper 
due to 
design of application, to ream two or more 
bushings in line. Reaming stock all wance 
should be about .006"' to .009" 

In cases where any doubt exists regard- 
of sizing sheet metal 
bearings in assembly, it is advisable ©} 
submit complete data to our engineer® 
We will draw on our vast experience and 
give you a straight-forward answer far 
your particular problem without oblig#& 
tion. In some cases we often find it advit 
able to submit samples for test application 
in order to be absolutely certain that the 
solution has been found before 
fabrication of the complete order. 


ties. Sometimes it is necessary 


ing the best method 


correct 


Points to remember when ordering 


. Housing hole size and housing material, 
. I.D. required after finishing in assembly, 
Method of finishing I.D. 
Shaft ciameter and tolerance 4 


Special features such as grooves and 
holes should be specified 


Thrust Washers 


Bronze sheet metal is an ideal material far 
various types of washers, thrust plates and 
other flat pieces. As such it is available 
either in the form of the completed prods 
uct, made to exact specifications or in rollg 
for fabrication by the user. This material 
can be secured either plain, serrated for 
graphite, or ball indented for the retaining 
of grease. 

Johnson engineers are always available 
for consultation on all types of bearing 
problems. Their advice is available with 
out obligation. 


This bearing data sheet is but one of o series 
You con get the complete set by writing to 


SLEEVE BEARING HEADQUARTERS 


508 S$. MILL ST. ° NEW CASTLE, FENNA 





COMPRESSION 
SPRINGS }> 
qe 

SMALL) “J 


STAMPINGS \ 
fim \ 


i 7 





4 TORSION 


Z\ 
©) =" 


ey 4 SPRING 
A WASHERS 





4 FLAT 
SPRINGS 





WL Everything for the design and production of 
~~ $prings—with unusual facilities for heat-treating, 


=) testing and inspection. Special department for 
FORMS } small orders and experimental lots. 


Barnes -Gibson- Raymon 


Division of Associated Spring Corporation 


Detroit 11, Mich. 


Ann Arbor, Mich. 











W For operating 
P | Be) T small cylinders 


Vv ALY ES & master valves. 


Compact, sturdy con- 
struction precision engi- 
neered for high speed 
and long uninterrupted 
heavy duty operation, 
Automatic valves have 
small, well protected sol- 
enoids for operating | 
small cylinders and air 
and hydraulic master 
valves. 


Reasonably priced — At- 

tractive quantity and 

O.E.M. discounts. Write 

for bulletin. 
AUTOMATIC VALVE CO. 
37423 GRAND RIVER AVE., FARMINGTON, MICH. 


PIONEERS and SPECIALISTS in PILOT 
OPERATED SOLENOID CONTROLLED VALVES 








CUSTOM BUILT MACHINERY 


FOR OVER 75 YEARS 





Daxie-Lowpney 
_ Machine (orporation 


(A subsidiary 
of the Dixie Cup Co.) 


@ DESIGNERS 

Write: AND BUILDERS OF 
DIXIE-COWDREY SPECIAL PURPOSE 
Fitchburg, Mass. MACHINERY 


Telephone: Fitchburg 5200 














“EXTRUDED PLASTICS” 


How you may use them fully explained in 
a new illustrated brochure for 
EXECUTIVES DESIGNERS ENGINEERS 


“eee ANCHOR PLASTICS CO., INC. 


FREE 
copy from. = §33 Canal St., New York 13, N. Y 
JUST FILL IN YOUR 


NAME 


Clip to your letterhead and mail 
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Ideas 


When both ends or 
be made simultaneously. 
welding time cut in nalf ! 


welds can often 
doubled — 
Two UNIONMELT 


used — with the weldment 
welding equipment, 


workpiece- 
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Here 


on Welded Desigu— For 


MAKE WELDS SIMULTANEOUSLY 


poth 
be 


object must be welded, 


production 


beth sides of an 


can thus 
welding heads or two HELIARC torches can often be 
turning oF moving under stationary 

or with the welding units moving over the 
are examples: 


Two UNIONMELT 
simultaneously welding poth 
stake, joining it to 


welding neads 
are 
sides of a 
the side panel of a railroad car- 
The bridge that 
carriage can be easily shifted 


the stakes 


supports the 


for welding poth and 


diagonal side braces- 


Fabrication of aluminum spools 
is speeded py use of two station- 
ary HELIARC welding torches. The 
formed ends are joinea to the barre+ 
by girth putt welds. 


are held together 


The piece 
over 4 backing 
and turned under tne 

potn 


mandrel, 
HELIARC torcnes 
welds simultaneously- 


which make 


Be e design 2 e di g w il help cu costs and increase 
P c 

. , Cc e U t . 

rodu tion For further information all or writ our neares office 


ein AIR PRODUCTS 
OF UNIO! 
Breters-ns IN CARBIDE AND CARBON CORPORATION 
| New York 17, W.¥. [I] Offices in Other Principal Cities 
la Conede: 
DOMINION OXYGEN COMPANY, LIMITED, Terente 


The terms “Heliorc” 
and “Unionmett” 
of Union Cor ore registered trade 
bide and Corbon Corporation. penartes 








rnuccep, LIGHTWEIGHT 


CONSTRUCTION! 
Mar-restitant Sweface 


AWN ANANN 
WAS SSSA SSS 
eAAAAAAANS” 


Full Size Rigidized 
DESIGN == 
STRENGTHENED 


Metals Pottern 2-H-B 


Lightweight electronic equipment carrying cases of RIGIDIZED Design-Strengthened 
Metals give you mar-resistant surfaces that minimize dents, scratches, water marks 
and fingerprints Keep their new look. 


The durable versatility of RIGIDIZED Metals can be applied to limitless other products 
where it is advantageous to combine lightweight with high-strength ruggedness. 
Freight shipping boxes, X-ray unit boxes and food containers for aircraft galleys are 
only a few applications where RIGIDIZED Metals construction withstands shock and 
protects valuable contents during constant handling. 


There is a RIGIDIZED Metal pattern for nearly every purpose in the entire manufac- 
turing field. If you wish surface protection, metal conservation with maximum 
strength-weight ratios, and gauge thickness reduction, it will pay you 
to investigate the vast possibilities offered you by RIGIDIZED Metals 


Send for your copy of the 
Rigidized Metals IDEA Handbook 


NEED 


DESIGN 
ENGINEERS 


. 

They—and their assistonts—are the readers 
of this magazine. You can hire them by plac- 
ing a “position vacant” advertisement where 
they are sure to see it—in our classified sec 
tion starting on page 394. 


PRODUCT 
ENGINEERING 


To tap this manpower market, just send in 
| your advertisement before March 16 directly 
| to us at 330 W. 42nd St., N. Y. 18, N. Y. 
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TO HELP YOU IN YOUR HANDLING 
AND PROCESSING OPERATIONS 


Check these items... 
likely you need one or 


| ae 


BELT CONVEYORS — IDLERS 


more right now. We 
build a complete line 
of equipment for han- 
dling, processing and 
reducing all kinds of 
material. We cannot show everything 
Jeffrey builds to speed production and 
cut costs, but send for Booklet No. 832 
for a quick picture of our extensive 
line. Jeffrey's engineering facilities 
are available for laying out complete 


handling and processing systems or the 
application of individual units. 


a. gl 


SCRAPER CONVEYORS 

For handling bulk material 

horizontally or on incline, dis- 
charging at fixed 
point through vaives 
in trough bottom. 
Also wood or steel 
Apron Conveyors. 


CHAINS 
SPROCKETS 


BUCKET ELEVATORS 


SPIRAL 
CONVEYORS 


* 


ATTACHMENTS 


M-V MECHANICAL 

VIBRATING CONVEYORS 
For conveying abrasive, lumpy 
or rough materials, hot or cold, 
dry or wet, as well as fine 
materials. Up to 80 can be 
operoted by one drive unit. Also 
electric vibrating conveyors, 
feeders, screens end packers. 


More detailed 
information on request. 


Yi 


MANUFACTURING COM 





YE ; 


CRUSHERS — SHREDDERS 
GRINDERS — PULVERIZERS 


lds 


788 North Fourth St., Columbus 16, Ohio 


Detroit 13 
Harlan, Ky. 
Houston 2 


Cincinnati 2 

Beckley, W.Va Buffalo 2 Cleveland 15 

Birmingham 3 Chicago | Denver 2 
Jeffrey Mfg. Co. Lid., Montreal, Canode 
Jeffrey-Galion (Pty.) Uid., Johannesburg, $.A 
The Ohio Moalleable Iron Co., Columbus, Ohio 


Baltimore 2 Boston 16 
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Jacksonville 2 

Milwaukee 2 

dew York 7 
British Jeffrey-Diemond Lid., Wakefield, England 
The Galion Iron Work: & Mig. Co., Galion, Ohio 
The Kilbourne & Jacobs Mig. Co 


Philadelphia 3 
Pittsburgh 22 
St. Lovis 1 


Scranton 3 


Columbus, Ohio 


Salt Loke City ! 


FEEDERS — CONVEYORS 
A wide range of sizes and types 
in electric vibrating feeders, 
conveyors, screens, packers, et, 
Absolute control over tonnage 
handled. 


* e 4 


BARREL PACKERS 
For economy in packing opere- 
tions—reduce size of container, 
increase its capacity and cut 
shipping costs. Also conveyor- 
type pockers and packing 
tables. 


Complete tine of 
Materia} Handling 


Processing ond 


Mining Equipment 





Bendix - 


Shinner 


ORIGINATOR OF MICRONIC FILTRATION 





> 


Answer to Any 
Filtering Problem 














For over twenty years Bendix-Skinner has spe- 
cialized in solving the filtering problems that 
“couldn't be done."’ From this experience has 
come entirely new and exclusive filtering tech- 
niques which do even the work-a-day filtering 
jobs better and at lower long-range cost. Tell us 
about your problem—nine times out of ten 
Bendix-Skinner filters will supply the ‘‘finest’’ 
answer. 


Over 350 Models providing filtration 
from '/, micron (.000019") upwards 
at flow rates from 1 to 5000 gp.m 


= : | il 


Disc-type Ribbon-type Pleated-type 


SKINNER PURIFIERS DIVISION OF 


503 TROMBLY AVENUE 
DETROIT 11, MICHIGAN 


Export Soles: -Bendix International Division, 72 Fifth Ave .N Y.11.N_ Y 





Assembly 
Short Cuts 


For quick, secure 
fastening 


4 
at low cost! 


¥ 


SELF-LOCKING 


NUTS AND FASTENERS 


Sneed te MARK TIME S100 


oWiTth commrcantly 


For every industrial use adaptable to a spring-driven switch, 
the NEW Mark-Time “9100” Series Industrial Switch offers 
maximum utility cr an amazingly low cost. 

The rugged, Mark-Time spring-operated mechanism, free from 
power variations, is set and wound in one operation. Model 
giving audible bell signal is available on request. 

Adaptable to timings up to five hours. 

Write for further details and prices. 


M. H. RHODES, INC. 


Dependable Timing Devices 
30 BARTHOLOMEW AVE. HARTFORD 6, CONNECTICUT 
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Some ‘Moral Insurance" here might have avoided a serious accident 


Workmen’s compensation is a fine thing—but it can’t replace a mangled army 


Safety laws prevent many accidents—but they can’t cover every hazard of 
an individual plant. 


Accident prevention which goes beyond the law is an unwritten responsi- 
} g J 

bility of every employer. It is his “Moral Insurance” for his employees 
welfare. 


The premiums for “Moral Insurance” are not high. They do not have to 
be paid for in fancy safety gadgets. Their cost is simply the institution of 
common sense safety regulations cuvering all local hazards—enforced by 
employee committees with the full support of management. 


Yes—“plant safety” is a mutual job. 


DON’T FORGET—THE LIFE YOU SAVE MAY BE YOUR OWN 


Published in the public interest by: 


McGRAW-HILL PUBLICATIONS 
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| CONE-DRIVE GEARS 
| DIVISION OF MICHIGAN TOOL CO. 
7171 E. McNichols Rd. 
Detroit 12, Mich. 
Please send me without obliga- 
tion further information on 
double-enveloping Cone-Drive 
Gears. We are particularly in- 
terested in the following 


Horsepower to 
Ratio 


Nome 


Title 


From the instant any two teeth of a Cone-Drive double-enveloping 
gear set come into engagement, they are engaged for their full depth and 
they stay that way—in full depth engagement—until they come out of 
engagement one-eighth of a revolution later. 

To put it another way: Y% of all teeth in the gear of a Cone-Drive 
double-enveloping gear set are in continuous full depth engagement at 
all times. 

This is possible because in Cone-Drive double-enveloping gears the 
teeth of the pinion are wrapped around the gear and the teeth of the gear 
are wrapped around (envelop) the pinion.(*) 

This characteristic is what gives Cone-Drive Gears their high load 





capacity for a given size and weight, their quietness in operation, their 
“hydraulic’’ smoothness, their long trouble-free life. 


(*) Helical and spur gears are non-enveloping 


Conventional worm gears are single-enveloping. 
( \ 
GS... Dave GEARS 


wien, Hichigan /oot Compzusty 




















DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 7171 €. McNichols Rood + Detroit 12, Michigan 
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Reprints Available. . 


DESIGNING 
WITH 
DOLLARS 


This special editorial report 

from the June issue of PRopUCT 
ENGINEERING contains de- 
sign check sheets for 35 impor- 
tant classifications of materials, 
elements, and fabrication 


methods. 


The design data and notations 
consolidated in these check 
sheets were compiled with the 
cooperation of hundreds of ex- 
perienced product-design engi- 
neers throughout industry. You 
can put this permanently useful 
information to work for your 
company by supplying each 
member of the engineering staff 
with a copy of “Designing with 
Dollars.” A limited number of 
reprints are now available at 75 
cents each from our READER 
SERVICE DEPARTMENT. 


PRODUCT 
ENGINEERING 


McGRAW-HILL BUILDING, 
NEW YORK 18, N. Y. 








Where there’s WEAR 
is the Q\4//@ for Carboloy 


CEMENTED CARBIDE 


GUIDE RINGS of Carboloy cemented car- 
bide, used to replace 12 hardened steel pins 
as feet on this production drill jig, have 
already lasted more than three years with- 
out showing wear. Stee] pins had to be 
replaced every three weeks. 


Keep vital equipment like this drill jig 
in operation, reduce maintenance and 


costly down-time with Carboloy 
cemented carbides 


HIS manufacturer of electric meters and measuring 
Nitienente who solved a wear proolem by substituting 
Carboloy guide rings, is typical of companies that are 
using wear-resistant Carbrloy cemented carbides to keep 
vital equipment running, and operating at peak efficiency. 


Manufacturers in widely diversified lines have found that 
Carboloy cemented carbides combat wear, improve quality 
and increase the life of machine parts or preducts as much 
as 100 times. 


In this critical period, when it is essential to prolong life 
of machines and equipment and keep maintenance to a 
minimum, why not find out how Carboloy cemented car- 
bides can help you do the job? Write: Carboloy Company, 
Inc., a General Electric Affiliate, 11105 E. 8 Mile Road, 
Detroit 32, Michigan. 


Positively reduces wear 


ARBOLOY. 


THE QUALITY BRAND 
OF CEMENTED CARBIDES 


® The trade-mark “Carboloy” denotes manufacture by Carboloy Company, |! 
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An Arwoot casting 
cOmbINeS aim 

7 parts 4 

Int 


Here is a typical example of Arwood 
designing for economy. The illustration shows 
a stainless steel ratchet previously made from 
7 parts —- 1 cam, 1 ratchet, 1 stop pin, 1 hub 
and 3 hollow rivets on the underside. 

Design results that are able to produce 
important savings such as this are made pos- 
sible only by Arwood’s years of experience in 
many industries. 

Perhaps Arwood can make important 
savings for you, too, savings that will increase 
your output and profits in today’s competitive 
market. Our engineers are at your service 
without any obligation whatever. 

For more complete information about the 
accuracy, the lower costs and the versatility 
of precision casting, write for our booklet, 


“A Critical Survey of Investment Casting.” 


PRECISION CASTING CORP. 
68 WASHINGTON STREET » BROOKLYN 1, N. Y. 





SMALL METAL STAMPINGS 


In Accordance With Your Prints 
Extensive modern plant, complete equipment, 
engineering and toolmaking skill for produc- 
ing your stamped metal parts accurately, 
economically, promptly. Moderate die 
charges. Facilities for large volume produc- 
tion. We welcome stamping problems. 


TERMINALS for ELECTRIC WIRES 


Specialists in the terminal field, we have 
dies to produce over 400 different kinds of 
separate terminals. Every modern facility to 
meet your standard or special requirements 


PATTON:-MacGUYER COMPANY 


Edgewood Station Providence 5,R1. 





34 leading 


Form Machinery Manufacturers Depend On 


ROCKFORD 
CLUTCHES 


Te Help Make Their Products Operate 
More Efficiently and Economically 


Let ou engineers: show you how ——— 
ROCKFORD CLUTCHES will 
give YOUR product competitive “= 
odvontages 


ROCKFORD CLUTCH DIVISION 
ORG. WAR 


s “ee 
209 Catherine Street, Rockford, Iilinels 


S 
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A Good Beginning for Any Product 


When specifications call for “Norma-Hoffmann 
or equal” the product is off to a flying start 

for a trouble-free life. Designers know 

it. That’s why they have registered their 
preference for Norma-Hoffmann on 

thousands of blueprints in the 


last thirty-seven years. 
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ACTUAL SIZE 


a 


This is a steel terminal for radar equipment. 
How would you form the lugs under the 
head? 

HOW MANY OPERATIONS? 

HOW MANY PARTS? 

Scovill cold-headed this terminal in just 
one single piece, to close tolerances and 
with minimum raw material. 

If you have a problem along these lines, 
let Scovill help you. Let our skilled design- 
ers, toolmakers, and operators make your 
“tough” cold heading job easy. 

Send us your sample or blueprint. You 
will receive our prompt attention. 


oe HEADING 


“Guide to the Profitable 
Use of Cold Heading” 

— Bulletin No. 2 describes 
the advantages and 
limitations of this process 
for the designer. It’s 

free for the asking. 


RECESSED HEAD SCREWS + SEMS + TAPPING SCREWS 
STANDARD MACHINE SCREWS + SPECIAL COLD HEADED PARIS 


SCOMLL 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN 
Montclait,.N.). * Detgoit « Wheaton, Ill » Los Angeles » Cleveland « San Francisco 


FASTENERS AND 
SPECIAL PARTS ° 


UNIFORM QUALITY 


PORCELAIN 
INSULATORS 


The quality of any insulator is the sum of its desired 
characteristics. Universal Porcelain Insulators have a 
uniform body density. They are held to close dimension 
tolerances. They have high dielectric and physical 
strength. ihey withstand temperature extremes, mois- 
ture, fumes, acids and corrosion. The sum of these 
characteristics repeated in piece after piece adds 
up to the Uniform Quality for which Universal Insu- 
lators are so widely known and used. A Universal 
insulator engineer wiil be glad to work with you. 


me UNIVERSA "artrtem( U) CLAY PRODUCTS CO. 
1545 East First Street SANDUSKY, OHIO 


r4 mem eR 





Extremely sensitive 
PRESSURE 
& VACUUM 


Swuttehes 


The new Type SB pressure and vacuum switches ore for 
use in applications in which close on-off differentials and 
absolutely consistent maintenance of cut-in and cut-out set- 
tings are essential in the control of pressure or vacuum. Avail- 
able are two pressure models and two vacuum models. The 
Pressure Switches hove adjustable ranges from 0-15 psi and 
adjustable on-off differential from .1"' we-10"' we. They 
may be furnished as calibrated, micrometer type or uncali- 
brated for screw driver adjustment 


TYPE SB 


Electrical ratings ot 125/250 V AC between 1200 watts 
and pilot duty depending on differential. The Vacuum 
Switches offer adjustable ranges from 30”-0" hg vac with 
acljustable on-off differential from .1°° we-10" we. Fur- 
nished as calibrated micrometer type or uncolibrated with 
screw driver adjustment. Electrical ratings of both models 


| 1200 watts ot 125/250 V AC. 


UNITED 
E - E C T R - Write for new bulletin 4926 P giving 
CONTROLS complete details today 


COMPANY svvevneesanunovenesnosvocvnensenneieeroniill 
STANDARD & SPECIAL THERMOSTATS 


Sana me saennee MUI 





Special models available for require- 
ments not included in the specifications 
above. 











Bi-S | treet 
Watertown, Mass 
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Looking for trouble before it staris... 


with an MB VIBRATION EXCITER 





WHEN PRODUCTS GIVE unexpected trouble in serv- 
ice, you'll find too often that it’s due to vibration. 


Foresighted concerns take no chances with this 
enemy of equipment life. At Sperry Gyroscope 
Company, possible troubles due to vibration are 
ferreted out in the laboratory. By means of an 
MB Vibration Exciter, which has quick, easy 
adjustments for force and frequency, instruments 
are checked for vibratory response —for ability 
to resist fatigue. Result: Trouble is eliminated in 
the design stage, before it starts. 


This shaker is adaptable to countless situa- 
tions. You can test miniature electrical assemblies 
to mammoth wing structures; filaments to heavy 
axle shafts. In one of its jobs—fatigue testing — 
the shaker reproduces vibratory effect of years 
within hours. One company, for example, reduced 
the time of spot-checking bellows to 10 minutes — 
a job which formerly took 12 hours per unit! 


Location of noise sources .. . ac- 
tual observation of the motions of 
vibrations . . . study of damping 
characteristics of materials ...these 
are but a few other important jobs 
where an MB Exciter pays off. 


One of the many instruments Models which deliver forces of 5, 
»roduced by the Sperry Gyro- 25, 59, 100, 200, 300 and 2500 pounds 
I d by perry , 

oe Nag > #~ pw Rens are available — all electromagnetic 
ergoi a “s e s oe ‘ 

the MB model S-3 Vibration These exciters are suitable for vi- 
Exciter. Such vibration test- bration testing equipment to USAF 
ing contributes to the de- oe on ge " - 
pendability in service for specifications 41065-B and MIL-E- 
which Sperry instruments / 5272. Write us for details 

are noted. The instrument is 

fastened to the shake table 

of the exciter, which is con- 

trolled from panel. Ampli- 

tude, velocity and accelera- 

tion are being read directly 

on an MB Vibration Meter. 


The Model! $3 Vibration Exciter illustrated delivers 
peak force of 200 pounds. Operates in frequency 
range of 3 to 500 C.P.S. Has rotating power supply. 


Write us for more detailed information or MB 
Vibration Exciters, and ask for bulletin 410-M6. 


en cn nn cen ce ee ee i ee ce nn ele tl i i A a A i i al ~ 


1060 State Street, New Haven 11, Conn. 


THE Wh MANUFACTURING COMPANY, Inc. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION . .. TO MEASURE IT. . . TO REPRODUCE IT 
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Working with 
HIGH TEMPERATURE ALLOYS? 


Tein - Cylinder 





SAVES 30% 


OF HARD TO GET 
ALLOYS 


LIKE NICKEL, COLUMBIUM, 


COBALT, CHROMIUM 


@ Eliminates Hot Spots 
®@ Scmetimes can be used in lighter gauges 


@ Excellent mechanical and physical properties 
at elevated temperatures 


At high temperatures (600° F.-1800° F.) 
there’s a place for Rosslyn Metal! 


Wherever you're confronted with structural failure in stainless sheets 
becouse of warping and cracking and local burn-through due to 
poor heat conductivity . . . Rosslyn Metal should be investigated. 
Because it conducts heat so well, it is often unnecessary to build for 
extra strength to combat the effects of hot spotting when Rosslyn 
Metal is used. 
Rosslyn Metal can be fabricated easily by any of the common methods 

. welding, punching, deep drawing, spinning, etc. 

These and other advantages can result from your us2 of Rosslyn 
Metal . 

Full technical data on request 


AVAILABLE IN ALL STANDARD SHEET 
GAUGES AND STANDARD MILL SIZES 


PHONE, WIRE OR WRITE 


AMERICAN CLADMETALS CO. 


ROLLING MILL AT CARNEGIE PA 
PHONE CARNEGIE 3234 


a ¢-cycle 
ee " 
CK” ENGINES 

The smooth-flowing power of the Onan “CK” 
horizontal-opposed, twin-cylinder, alternate- 
firing engine will give superior performance to 
your engine-driven equipment. Vibration-free 
operation, lightweight aluminim construction 
(it weighs only 97 pounds), and heavy-duty 
characteristics give the 10 HP “CK” the qualifi- 
cations you've been looking for in a rugged 
prime mover. 4-cycle air-cooled. Electric or 
manual imstant starting. 


Write for spect {leations 
D. W. ONAN & SONS INC. 


6796, ROYALSTON AVE, MINNEAPOLIS 5 MINN. 








PROFESSIONAL 
_ SERVICES _ 








GEORGE H. KENDALL 


Consulting Mechanical Engineer 


Cost Reduction Studies: Process roduct. 
Redesign Existing Products for Greater Profit 
Trouble Crecting | Production, 1. - Cost Problems, 
Specialist Automatic Machin Processes, Controls, 
New Dovelapmnenta Patent Siudies, a 

New Products & Process Engineering Stu 
P. O. Box 3 (Bat. 1923) Tel. Darien “Ts04 
Noroton Heights Darien, Connecticut 








NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MBCHANICAL, BLBCTRICAL 
ET ALLURGICAL ENGINBBRS 
ANALYTICAL CHBMISTS, PHYSICISTS, X-RAY 
Analysis, Tests of all Materials end Products, Plant 
and Field Services in Special Measurements of 
Stress, Sound, Vibration and other. Consultants in 
satgete m and Process Engineering and Design. 

nm St New York City 6, N. ¥ 








W. A. PATTERSON 


Consulting Engineer 
FRACTIONAL HP MOTORS 

Electrical and Mech. Design or Rie 
Productior Application Specification Proew: 

ent, Trouble Shooting, Inspection and Laborate _ 
Testing of Standard or Special Fiectr Motors 
Generators and Dynamotors 
1320 Carlisle Ave.. Racine, Wis. Tel. 2-4254——4-1078 











SKINNER, HARLAN AND IRELAND, INC 
Consulting Engineers 


Specializing in Magnetic Materials and 
Their Application 


Office and Laboratory Indianapolis 7, Indisna 
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Dielectric 


Strength 


Could you use this 


new moulded plastic? ; Dimensional 
7 Stability 


RIGHT Now, plastics widens its entire scope of use! As 
these photos of ummachined production pieces show, 
Kurz-Kasch engineers have solved the problem of 
moulding glass-filled polyester resin in complex forms 
and shapes—with holes and with variable wall sec- 
tions. Now you can plan on plastic mouldings with new 
strength characteristics, 


Complexity 
CHARACTERISTICS. As a thermosetting resin, poly- 
ester offers lent di ional stability—good of Shape 
electrical characteristics—good resistance to chem- . 
icals and medium high temperatures (can withstand 
325° F. continuously). The glass fibres, with high 
tensile strength, are a good electrical insulator, are 
chemically inert and heat resistant. Combined and 
moulded by the Kurz-Kasch process, you get a ma- 
terial with a specific’ tensile strength comparable 
to steel! (*Specitic-strength to weight ratio.) 








PLEASE NoTE—Because of the strategic importance of 
this newest of a long line of Kurz-Kasch pioneering 
developments in plastics, we expect our output to be 
confined presently to priority orders. There are refine- 
ments still to be developed. And at this early stage, our 
techniqu~ still confines us to smaller to medium-sized 
pieces. Sut look at the possibilities! If your job is one 
for which this moulding technique and these material 
characteristics are applicable—let’s talk it over, quick! 


Chemically 


P.S. Your conventional thermosetting moulding jobs 
would be in good hands here at Kurz-Kasch, too. We Inert 
offer complete facilities, lots of production experience, 

and a reputation for knowing plastics 


FOR, OVER 35 YEARS PLANNERS AND MOULDERS IN PLASTICS 


Kurz-Kasch, Incorporated « 1427 South Broadway « Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 * Rochester, Hillside 2415M * Chicago, Horrison 7-5473 * Detroit, 
Trinity 37050 * Philedelphia, Granite 2.7484 * Dallas, logon 5234 * los Arguiles, Prospect 7503 * St. Louis, 
Delmar 9577 * Toronto, Girard 9711 * EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-775). 
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solves 
many problems 


caused by sliding or rotat- 
ing parts which are difficult 
or impossible to lubricate 


A constantly increasing stream 
of problems are facing engineers 
and designers today involving 
sliding or rotating parts where 
lubrication is difficult or im- 
possible. For such applica- 
tions, Purebon, the mechanical 
carbon, is often the ideal 
answer. Typical applications 
are seal rings, bearings, 
pistons, piston rings, pump 
vanes, valve seats, meter discs, 
and a host of similar items. 
Purebon comes in a wide 
variety of grades. It is strong, 
tough, readily machineable and 
in many cases can be mold- 

ed directly to size. 


Bulletin No. 482 tells the 
complete story of Purebon. 
Write for your copy today. 


PURE CARBON CO., INC. 


ST. MARYS, PA. 


, 448 HALL AVE. 


FASCO FRACTIONAL 
H. P. MOTORS 


Cool the 1000-Watt 
Kodaslide 
oor Projector 


E AsTMAN Kodak's 
Kodaslide Projector, Master 
Model, is famous for color 
shows of unequalled bril- 
liance—at home or in an 
auditorium. 

Fasco's contribution to superb Kodaslide performance 
is dependable power. A carefully specified FASCO 
motor drives a turbine-type fan to force cooling air to the 
1000-watt lamp, to the condenser system, and to both 
sides of the slide . . . permitting more light on the screen 
than ever before possible with a 2x2-inch slide projector. 


Kodaslide Projector, 
Master Model 


P Here is another example of efficient, dependable 
FASCO performance in a top-quality product. From the 
complete line of FASCO Fractional H.P. shaded pole 
motors (1/500 to Ys h.p.) there may be one that will 
improve your product by adding economy and depend- 
able performance. 


“Your comparison test, too, will prove FASC@ best” 


Write for complete information 


ge bigs. 





». INDUSTRIES, INC. 
ROCHESTER 2, NEW ros 
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CYR Series 
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Compared with friction hampered plain bearings 
M‘GILL MULTIROL full type roller bearings resist wear because of their easily 


/ 


{ubricated roller line contact with raceways. Longer life and greater 
efficiency is the natural result of the constant precision maintained in the bearing. 
Lubrication is simplified and required much less frequently. Maintenance is free 

of costly down time for periodical adjustments and bearing replacement. 
MULTIROL bearings are your assurance of adding these advantages 

to the operation of your machinery. Millions in service to date prove such exclusive 
features as one piece outer race and roller retaining end shoulders and 

lubrication reservoirs above roller ends in the SE Series. CF and CYR Series 

have thick outer race sections for heavy shock load in cam action applications. 


Mounting is possible with or without stud. 
Write today for Bulletins on all MULTIROL Bearing series. 


‘ inc. 
MANUFACTURING co.. 
* 


VALPARAISO, INDIANA 
. 
ETTE ST. 
BEARING DIVISION, 201 N. LAFAY 
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ALL PEERLESS 
MOTORS ARE 


ORE than 90% of all Peerless Motors are 
custom manufactured to meet the specific 
operating requirements of the equipment with 


which they are to be used. 


So we “Peerless Register” every motor before 
shipment. The words ‘Peerless Registered” are 
a trademark, recorded in the U. S. Patent office. 
Only Peerless Motors can bear this phrase, and 


only Peerless Motors offer you this protection. 


This registration record is assurance to both you 
and your customer that the Peerless Motor has 
been properly designed for your equipment so 
as to give best possible performance and long, 
satisfactory service. And the registration record 
makes possible the quick identification of any 


Peerless Motor — anywhere. 





— Baty, 
AN DALL 
PILLOW 
BLOCKS 


Yes, only with Randall Pillow Blocks are you doubly 
protected and doubly certain of longer, quieter, bearing 
performance. The machined grooves in the precision 
bronze bushings of Randall pillow blocks are filled with 
lubricating graphite. This plus oil fed through the graphite 
by capillary action from the wool felt packed oil reservoir 
gives double lubrication over the eniure surface of the 
bearing. This and many other outstanding Randall fea- 
tures are backed by more than 40 

years of bearing application experi 

ence. Start getting this double 

protection at no extra cost today. 

Write for catalog No. 103 which 

lists all sizes and styles available, 

installation and other specification 

data. Remember, there's a Randall 

for every type application 


Test tube shows the comparatively 
enormous amount of oil held by 
extra large reservoir of Randall 
pillow blocks. Standard 1" Randall 
pillow block holds 18 cubic centi- 
meters of oil. This assures proper 
oiling over longer period with less 
frequent oilings. 


BRONZE BAR STOCK 
BRONZE BUSHING 
PILLOW BLOCKS 


RAPHITED BEARINGS 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase - Polyphase - Direct Current + % to 15 H.P. 


” LIMA, OHIO 
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How to design more economical basic parts 
for quantity production—quicker 


Here is an outstanding handbook that provides you with tested rules to 


follow in designing parts for quick, economical mass production—and 


enables you to avoid the necessity for redesign. You'll find it packed with 


invaluable design pointers on materials, exact design considerations, actual 


advantages and drawbacks, various high-production processes and straight- 


forward rules to follow in designing basic parts for quantity production by 


stamping, sand casting, die casting, screw machine, die forging, heading 


or plastic molding processes. Complete explanations of high-production 


processes are given along with sound pointers on what to do and what to 


avoid in designing for each. 


Check these topics, design con- 
siderations, and rules you can use 
to your advantage 


* methods of producing die castings 
* when to use die castings 


* rules for designing parts for sand 
casting 


* types of screw machines and effects 
on design 


how to minimize material costs for 
screw-machine products 
minimizing machine work 


reasons for choosing plastics over al- 
ternative products 


how to minimize material costs for 
screw-machine products 


molding methods and patterns for 


New Second Edition 


HANDBOOK on DESIGNING 
for QUANTITY PRODUCTION 


By HERBERT CHASE 


564 pages, 417 illustrations, numerous tables and charts, $7.50 


Practical design information 
every chapter 
Design of Die Castings 


Design of Sand Castings 
Design of Permanent-apld 


sand casting 

when molded plastics should be used 
location of parting and effect on de 
sign and appearance of plastic mold 
ings 

when to design for screw-machine 
production 

comparison of design and cost tac 
tors for die-casting and for screw- 
machine products 


considerations in the design of cold- 
headed parts 


comparison «/ advantages and limita- 
tions of die-cast and molded-plastic 
parts 

press die-forging rules 

rules for designing die castings 


production considerations affecting 
design of impact extrusions 


ULL explanations of the various high-production | 
are given along with a practical treatment of the design of 

basic parts for quantity production. The book gives many spe- 
cific rules, amply illustrated to show their applications in de- 
signing products that lend themselves to rapid, economical pro- 
duction. Part I of this revised second edition includes specific 
chapters devoted to the most important cypes of metal products. 
It covers the design of die-forged parts, die castings, permanent- 
mold castings, screw-machine wd wey stampings, plastic mold- 
ings, and many other metal products. Added chapters take up 
wire forms, rmanent-mold castings, impact extrusions, and 
sintered powder compacts. 

In Part II various types of products manufactured in quantities 
at moderate or minimum cost are compared, one against the 
other, with many actual production cost sand tabular compari- 
sons which show the type of design best adapted for economical 
manufacture in specific in- 
stances. Additional sections 





Practicai data on 7500 materials 
at your fingertips . . . in 


MATERIALS HANDBOOK 


Save endless time through the use of this handbook for 
preliminary survey when you need materials. Easy to con- 


compare sintered powder com- 
pacts with other high-produc- 
tion parts and malleable-iron 
castings with equivalent stamp- 
ings and forgings. 


Castings 

Design of Screw-madiine 
Products 

Design of Stampings 

Design of Impact Extrudions 


Design of Die-forged 3 
Notes on and Accom 
ments in Hot Headings 
Notes on the Desigal of 
Cold-Headed Parts 

Design of Wire forms 


Design of Sintered Me@ilic 


Powder Compacts 

Design of Plastic Moldings 
Die-cast or Sand-Cast? 
Permanent-mold and ‘Die 
Castings Compared 

Which Type of Nonfeifous 
Castings? 

Die-cast or Stamped? 
Die-cast or Screw-madpine 
Product? 

Cold-headed of Screwsma- 
chine Products? 

Die Castings and Plisic 
Moldings Compared 
Malleable-iron Castings vs. 
Wrought Parts 

Sintered Powder Compacts 
vs. Other High-production 
Products 


SEE THIS BOOK 10 DAYS FREE 


sult; gives you the most helpful facts on kinds, properties, 
uses, sources, for thousands of natural and synthetic mate- 
rials needed by purchasing ageats, product engineers, fac- 
tory executives and foremen, etc. 


Gives accurate, dependable facts 


The keynote of this book is accuracy, authority, and de- 
pendable nomenclature. It is a book upon which the man 
who is concerned in any way with materials can depend—in 
handy form it points a clear way among new alloys, syn- 
thetic resins, industrial chemicals, and many other materials, 
both old and new. 


New seventh edition ready in May 





Mail coupon today 


McGraw-Hill Co., 330 W. 42nd St., N.Y.C. 18 
checked below for 10 days examination on approval. In 

for the book(« plus a few cents for postage, or return the 

We pay the postage if you remit with this coupon; same 

return privilege 

C) Chase s HAND BOOK ON DESIGNING [) Brady's MATERIAL 

‘OR QUANTITY PRODUCTION, §7.50 HANDBOOK 


Name 


Address 


- | 


Company 


Position FPE-3-51 
This offer applies to U. S. omly 
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SEARCHLIGHT SECTION 


EMPLOYMENT 
BUSINESS 


“OPPORTUNITIES 


EQUIPMENT 
USED OR RESALE 





Special offer to 


4D eA Ontpren 
Patil ~~ 


* 


Design Bt 


z. wo 


west 


Lockheed will pay you fuli 
salary while training you to be an 
Aircraft Engineer 


if you are a graduate engineer with 
approximately four years’ layvut and 
design experience in fields such as 
Mechanical Product Design; Ship Design; 
Structural Sted Design, Metal 
Trailer, Bus or Railroad Car Design; 
Oil Refinery or Chemical Plant Design 


You will receive an important 
position in Airctaft Design upon 
successful completion of training 


‘rene 
*y 
Generous Travel Allowances "ty 
are offered those who quelify 
¥ Write today — giving full perticuiers 
Ne @8 to experience and training. > 


~*~ 
Karl k. Kunze, Employment Manager 


LOCKHEED Aircraft Corporation 
1708 Empire Ave., Burbank, Calif. 


TECHNICAL 
EDITOR 


With extensive mechanical 
engineering education 
and experience 


This is an opportunity to pioneer in the 
preparation of handbooks of operation and 
maintenance instructions for guided 
missiles 


It is a senior position, and the man se- 
lected must be able to outline, compile, 
edit, proofread, plan and check art, 
dummy, and direct final preparation of 
material for handbooks and similar tech- 
nical publications relating to extremely 
complicated mechanical components. 


Please do not apply unless your experience 
(or combined education and experience) 
fully qualifies you as both a mechanical 
engineer and a technical editor. 


Send complete resume (giving references 
and full details of education, experience, 
and earnings) with first letter to: 


JAMES E. THOMPSON 
Department 29 
HUGHES AIRCRAFT COMPANY 
Culver City, California 


All replies will be answered, and will be 
handled in the strictest confidence 

















SR. LAYOUT DESIGNER 
MECHANICAL DESIGNERS 
STANDARDS AND 
PROCESSING ENGINEERS 
STRESS ENGINEERS 
PLANNING ENGINEERS 
QUALITY CONTROL ENGINEERS 


D th) 


P P iti with a 





ished 





prog . er of 
aircraft products, including aut ic pilet 
systems, electronic systems, gyros, electric 
motors, and electro-mechanical actuators. 





Key positions and unusual promotional op 
portunities open for Design Engineers with 
broad experience in electronic and electro 
mechanical layout and design work. Sal 
aries commensurate with ability. 


Give complete resume of experience, edu 
cation, and expected salary in first reply 
All inquiries will be held confidential. In 
terviews will be arranged at our expense. 


Write to 


LEAR, INCORPORATED 
Personnel Director 
110 IONIA, N. W. 
GRAND RAPIDS, MICHIGAN 





CONTRACT 














@ Eliminate Porasity! 
Improve Physical 
Properties! 

Request booklet 
American Now Gran 
Bronze Co. 
Berwyn, Pa. 











MANUFACTURERS 
REPRESENTATIVE 


you in need of active representation 
of your product in N. Y. State excluding 
@ metropolitan area? 


I am well established and calling on 
electrical and radio ans manufac- 
turers and am interested in a line of stock 


and production items. 
Regardless of the times, representtation of 
your product to the trade is essential. 


RA-8128, Product Engineering 
330 W. 42 St.. New York 18, N. ¥ 














REPLIBS (Bow No.): Address to office nearest you 
NEW YORK: 830 W. 42nd St. (18) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 








POSITIONS VACANT 


MECHANICAL ENGINEERS, graduate, with 
five to ten years experience in machine design 
and mechanisms. Openings are now availiable 
for several qualified men to handle mechanica 
research and development in textile mills as 
part of the research division for a large mil! 
group. Previous textile experience not re« sunee 
5 and advancement commensuret 
y and experience Locatic 
‘Give details including age 
ence, Marital status and presen 
correspondence strictly confide ntial 
P- Product Engineering. 


Reply t« 


DRAFTSMAN, DESIGNER, wanted by hard 

hitting, fast growing small organization, lo 
cated in western Michigan, engaged in the man- 
ufacture of electronic and sound equipment 
This position provides a chance to get in on the 
ground floor with good starting pay and the best 
possible opportunities for advancement. P-8994 
F roduct Ez ngineeri ng 


EMPLOYMENT SERVICES 


SALARIED POSITIONS $3,500 to $35,000. We 
offer the original personal employment serv- 
ice (established 41 years). Procedure of highest 
ethical standards is individualized to your per 
sonal requirements identi ty covered; present 
position protected. J rv particulars. R. W 
|} Bixby, Inc., 268 Dun Bide Buffalo 2, N. Y 





SALARIED PERSONNEL $3,000-$25,000. This 

confidential service established 1927, is 
geared to needs of high grade men who seek 
a change of connection under conditions assur 
ing, if employed, full protection to present po- 
sition. Send name and address only for details 
Personal consultation invited. Jira Thayer Jen 
nings, Dept. H, 241 Orange St.. New Haven 
Conn 


POSITIONS WAN TED 


PRODUCT DESIGNER engineering executive 

20 yrs. design & development experience on 
small electro-mechanical devices. Several pat- 
ents. Toel & production experience. Now Ch 
Eng. of med. small plant. PW-7295, Product 
E ngineeri ng 


CHIEF DEVELOPMENT Engineer M.S.M.E 
versatile, inventiv Diversified experience in- 
cludes many mechanical engineering flelds. Age 
41. Prefer Philadelphia area. PW-85690, Prod- 
uct Engineering 
DESIG NER, 39, qualified to design or supervise 
design of complete, medium weight machine 
including mechanivs, hydraulics, electricity 
stress, gears, springs, fabrication, and styling. 
Specialized in simplified, practical designs. Good 
inventive record; 15 years experience; ample 
education. Midwest preferred. PW-8970, Prod- 
uct Engineering 


EXECUTIVE ENGINEER 

firm in field of mechanica 2 
years experience all phases engi neering manu- 
facturing, production and product or process 
| development PW-8958, Product Engineering 


PATENTS 


Consult: Z. H. Polachek, 
Reg. Patent Attorney, 1234 Broadway 
York 1, N. ¥ 


NEW ADVERTISEMENTS 





| Copy must be received by March 19th to 
appear in the April issue. 
Propuct ENGINEERING 
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» 
MATERIALS 
Aluminum Alloys ..2, 59C, 61-62-63- 
64-65-66-67, 225, 301, 373 
Beryllium Alloys 306 
Bimetal 59C, 250, 291 
Bross ..2, 37, 225, 273-274, 324, 361 
3 


Brazing Alloys 31 
Bronze 37, 295, 324, 346, 361, 375 
390 


Carbon 
Carbon Graphite 41, 72-73 
Cemented Carbides 383 
Ceramics 386 
Chemicals 8. 303 
Copper Alloys 2, 37, 59C, 273-274 
291, 306, 324 
Cork Compositio~ 31 
Fibre 313 
Friction Materials 189, 290 
Glass ... 313, 329 
Graphite 390 
Jewels, Synthetic 368 
Laminated Metals 59C, 202 
Leather 164, 174 
Light Metals 378 
Magnesium Alloys 60-61-62 
63-64-65-66-67 
Manganese Alloys 59C, 346 
Nickel Alloys 10, 56, 273-274 
320, 339 
Nylon 76 
Phosphor Bronze 339 
Plastics 8, 18, 29, 33, 35, 43, 


49, 60, 76, 156. 215, 221, 224, 

233, 276, 304, 320 376, 389 

Plastics, Laminated 18, 29, 
35, 45, 261 


Platinum Alloys 59C 
Plywood 358 
Powdered Mctals 41, 72-73, 

249, 291 
Resins i 43 


Rubber & Synthetics. 8, 164, 174, 207, 
219, 224, 233, 238, 286, 327, 346 
Silicones 154, 219 


Silver Alloys 59C, 273-274, 339 
Stainless Steel 2nd Cover, 50, 58, 
158, 320, 349 

Steel 58, 158, 191, 216, 
228, 303, 388 

Titanium Alloys 4, 14 
ood 358 
Zinc 355 


STRUCTURAL PARTS 
Bars 58, 216, 303, 306, 320, 361 
Bushings 242, 291, 390 
Castings 10. 16, 61-62-63-64-65 

66-67, 68, 193, 260, 266-267, 
295, 301, 314, 346, 384 


Die Castings 156, 179, 203, 
323, 369 

Expanded Metals 3 
Extrusions 33, 320, 327, 376 
Forgings 61 -62-63-64-65-66-67, 
225, 266-267, 293, 362 
Metal Powder Parts 189, 249, 
291, 390 
Plates 61-62-63-64-65-66-67, 
216, 228 
Rods 2, 37, 225, 295, 306, 324 
Shapes 2, 191, 227, 273-274, 
295, 303, 327 
Sheets 2nd Cover, 2, 216, 
303, 327, 388 
Stampings 209, 226, 272, 273-274, 
290, 384, 400 


(Continued on page 396) 
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SERIES F PUMP 


ROPER PUMP QUICKLY CHARGES THE 


snorwer banat or ROPER 


DEPENDABILITY IN HYDRAULIC APPLICATIONS 





CIRCUIT IN THIS SECO UNIT 


This Seco Fluid Power Package has all the essential com- 
ponents for automatic high-low hydraulic press operation. 

In this application, a fast-acting Roper Series “F’ Pump is used 
as the low pressure generator; it supplies power to the circuit 
which closes the daylight opening of the press ram. Becausé 
the Roper Pump and a Seco pump operate intermittently, it 

is possible for the unit to operate two or more presses alternately, 
Roper Series “F” Pumps feature 4-port design giving eight 
optional piping arrangements; are supplied in standard or 
stainless steel fitted models; come with or without relief valve, 
with mechanical seal or packed box. 


300 P.S.I. — Capacities 1 to 300 G.P.M. Perhaps you, too, havé 
a hydraulic application which calls for the installation of a 
dependable Roper. 





Send for Booklet: 


“HOW TO SOLVE 
PUMPING PROBLEMS” 


Useful facts, tables, and graphs make 
this book a “must” for your files. 
Send for your copy today. 


Pressures to 


tifeur 
catacecm 
sw = 


GEO. D. ROPER CORPORATION 
373 Bleckhawk Park Avenue 
ROCKFORD, ILLINOIS 
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CUSTOMER CONVENIENCE 


Here’s how TV sets 
gct easier tuning with 


S.S.WHITE FLEXIBLE SHAFTS 


Mount the tuning knobs where they can be operated from 
a comfortable standing position. This is easily done by 
using S.S.White Flexible Shafts to couple the tuning 
knobs to their respective circuit elements. The shafts will 
remove all limitations on the placement of coupled parts. 
The knobs can be grouped in any desired arrangement on 
the cabinet. And the elements can be placed to best ad- 
vantage to improve circuit efficiency and to facilitate wir- 
ing, assembly and servicing. 

Tuning convenience is a selling feature prospective 
buyers will like. Keep it in mind when you design any 
remote controlled equipment. And when you do, remem- 
ber that S.S.White flexible shafts are the simple, easy way 
to get it. 


WRITE FOR NEW BULLETIN 5008 


It contains the latest inform- 
ation and data on (flexible 
shafts and their application. 
Write for a copy today. 


wm LM ihe mmorreins overeson 


DENTAL —— © D, WEast 40th St. 





NEW YORK 16, N. Y. 
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(Continued from page 395) 
Strips 2nd Cover, 27, 216, 303, 
306, 327 
Tubing 2nd Cover, 2, 37, 50, 58, 
61 -62-63-64-65-66-67, 158, 171, 
227, 241, 254, 281, 295, 303 
325, 327, 344, 347 
Wire 37, 256, 303, 306, 339 

FINISHES 

Galvanizing 310 
Metal Spraying 310 
Paints & Lacquers 195, 341 
Rust Proofing 269 


MECHANICAL PARTS 


Abrasives 
Accumulators 
Adhesives 
Bearings, Ball, Roller, and Needle 
4th Cover, 11, 15, 19, 32, 55, 
59A, 59B, 77, 84, 194, 199, 
242, 256-257, 284, 294, 299, 
321, 343, 345, 356, 385 
Bearings, “Oil-less” . 41, 72-73, 249, 
390, 392 
Bearings, Sleeve 41, 72-73, 93, 
256-257, 291, 314, 361, 375, 392 
Bellows 167, 247, 364, 365 
Belts 8, 47, 69, 189, 270-271, 
309, 346, 404 
Bolts, Nuts, Screws and Rivets. 28, 53, 
163, 185, 190, 198, 213, 222, 230, 
232, 252, 287, 350, 363, 380, 386 
Brakes 38-39 
Bushings & Grommets 242, 249, 
291, 361 
Carburetors 352 
Chains 11, 15, 19, 34, 59G-H, 248, 
340, 356, 379 
Clamps 229, 334, 364 
Clutches 59G-H, 181, 183, 
294, 334, 384 
Collars 392 
Compressors 47, 69, 234, 309, 326 
Containers 275, 346, 378 
Controls 279, 337, 360 
Counters 7 
Couplings, Flexible _ 34, 59G-H, 204, 
236, 248, 256-257, 335, 368, 398 
Couplings, Hose & Tube 217, 229, 
285, 347 
Dampers 398 
Drives 34, 59G-H, 70-71, 181, 
248, 309, 352, 382 
Engines 214, 266-267, 
340, 372, 388 
Fasteners 27, 28, 30, 40, 53, 
61-62-63-64-65-66-67, 82, 163, 
185, 190, 198, 213, 222, 230, 
232, 252, 273-274, 287, 
302, 350, 363, 380, 386 
Filters 256, 352, 380 
Flexible Joints 80, 330 
Floats 192 
Gages & Instruments. .177, 210, 342 
Gears 6, 48, 59D, 78, 214, 223, 
239, 246, 256-257, 268, 279, 300, 
354, 356, 368, 370, 372, 382 
Hose 8, 189, 312, 347, 365 
Hydraulic & Pneumatic Equipment 
1, 54, 181, 222, 234, 255, 256, 280, 
289, 290, 302, 305, 318, 326, 351, 
359, 360, 366, 371, 376, 402 
Joints a . 330 
Lubricating Equipment 
Materials Handling 


Mountings 
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° 
Packing, Gaskets, Seals 8, 31, 41, 
59, 72-73, 164, 174, 187, 189, 
196, 207, 212, 217, 219, 243, 
268, 286, 316, 337, 390, 401 
Photographic Equipment 253 
Pins 302 
Piping 77 
Power Units 54, 234, 289, 
305, 318, 402 
Pumps 47, 69, 153, 210, 234, 
256, 305, 309, 312, 326, 333, 337, 
338, 351, 359, 368, 371, 396 
Rings 27, 30, 41, 72-73, 
217, 268, 401 
Riveting Machines 54, 402 
Screens 337 
Screw Machine Parts 61-62-63 -64- 
65-66-67, 225 
Shafting, Flexible 338, 396 
Shafts 59G-H 
Sheaves & Pulleys... .47, 69, 294, 309 
Shims 202 
Slides 350 
Speed Reducers & Motor Reducers 
3rd Cover, 11, 12-13, 15, 19, 24-25, 
44, 59D, 70-71, 223, 256-257, 
264-265, 279, 
294, 300, 357, 
Spindles 
Springs 36, 188, 
311, 372, 
Sprockets 11, 15, 19, 34, 
248, 256-257, 
Strainers 
Testing Equipment 177, 210, 
266, 267, 342, 
Tapes 244, 
Thermometers 
Thermostats 
Timers 380 
Transmissions 11, 15, 79, 59G-H, 
70-71, 289, 309, 352 
Traps 177, 192 
Universal Joints 256-257, 360 
Valves & Fittings 1, 54, , 192, 
217, 268, 290, 302, 326, , 371 
Vibratory Equipment 337, 387 
Vibration Dampers , 286, 
387, 398 
Washers 30. 207, 226, , 392 
Wheels & Castors 290, 352 
Wire Cloth 169, 256, , 397 
Wire Rope 303 
ELECTRICAL PARTS 
Anodes 339 
Brakes 12-13 
Brushes 41, 72-73, 390 
Clutches 277 
Coils 286 
Connectors 26 
Contacts 4, 14, 59C, 218, 348 
Controls & Control Equipment 4, 
12-13, 14, 24-25, 44, 47, 51-52, 
69, 74-75, 200-201, 202, 205-206, 
218, 226, 251, 282-283, 328, 337, 
338, 353, 360, 362, 367, 386 
Cords 240, 327 
Fans & Blowers 251, 333 
Generators 258-259 
Heating Units 12-13, 312, 328 
Instruments 12-13, 220, 322 
Insulators 386 
Lamps 302 
Magnets 332 
Motors . 3rd Cover, 12-13, 20-21-22- 
23, 24-25, 42, 44, 47, 57, 59E-F, 
69, 186, 208, 211, 220, 245, 251, 
(Continued on page 398) 
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Have you a design or production problem involving 
parts fabricated from woven wire cloth? If you do, 
why not allow us to be your manufacturing division 
for such parts. We have a large department spe- 
cializing in the fabrication and assembly of wire 
cloth parts in production quantities...we are 
equipped to manufacture everything from ventilat- 
ing screens to fuel pump strainers. 
We weave our own cloth and do all the necessary 
cutting, forming, welding, soldering, seaming, bend- 
ing, edging and fitting. You get your parts com- 
plete, ready for quick as- 
sembly. 
May we quote on your re- 
quirements? 


ire Gloth 


COMPANY 


ENd ewark 


351 VERONA AVENUE + NEWARK 4, NEW JERSEY 














en 


——— 


LOW-COST PROTECTION 


for Airborne Electronic 
Equipment 





Here is reliable vibration protection for base-mounted 
airborne electronic equipment . . . and for other apparatus 
which must function properly above and below usual 
temperatures. And TEMPROOF Mountings are priced 
to meet the needs of manufacturers in competitive markets. 

TEMPROOF Mountings provide superior protection 
by maintaining their high vibration-isolating efficiency 
from — 80°F to + 250° F. Selective-action friction damp- 
ers prevent excessive movement at resonant frequencies. 
Equipment does not sag or droop . . . mounting drift is 
negligible. The unusually wide load range of TEM- 
PROOF Mountings makes it possible to standardize on 
one mounting for several types of equipment, and to effect 
additional economies in purchasing, storage and assembly. 


For complete information on TEMPROOF Mountings, or for 
Specific recommendations concerning their use, write to Product 
and Sales Engineering Department. A quantity of Vibration Iso- 
lation and Natural Frequency Charts in full color is available. 
Copy of each will be sent free upon request. 


LORD MANUFACTURING COMPANY « ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp..Ltd. 


LORD 


(Onren nved 


Vibration-Control Mountings 
... Bonded-Rubber Parts 
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. 
258-259, 264-265, 292, 317, 319, 
326, 330, 333, 334, 342, 
357, 390, 391, 392 
Rings 217 
Solenoids 12-13, 376 
Thermostats 46, 367, 374, 386 
Timers 220, 245, 334 
Vibrators 4, 14 
Wire & Cable 156, 240 
Wiring Accessories 12-13, 240, 384 
DRAFTING ROOM 
EQUIPMENT AND 


SUPPLIES 
192, 234, 253, 262-263, 
278, 320, 330, 348, 362 
FABRICATING METHODS 
AND SERVICES 
Ber.ding 266-267 
Boring 
Drawing 
Enameling 
Extruding 
Feeding 
Forming 
Gear Cutting 
Grinding 
Honing 
Materials Handling 379 
Molding 8, 33, 35, 207, 210, 224, 
238, 327, 346, 386, 389, 403 
Planing 266-267 
Pressing 54, 210, 266-267 
Riveting 54 
Spinning 342 
Stamping 226, 290, 310, 400 
Swaging 340, 356 
Turning 266-267 
Weighing 337 
Welding 4, 14, 197, 235, 
310, 315, 339, 377 
ENGINEERING AND 
PRODUCTION SERVICES 
204, 237, 298, 310, 315, 336, 376 


344, 350, 358, 362, 364, 
366, 374, 393 


INDEX TO 
ADVERTISERS 


This index t¢ published as @ com 
venience to th eaders lot 





care ia taken to make it accurate 
but PRODUCT BENGINEBBRING 
assumes no reeponsibility for @ 
rors or omissions. 
Accurate Spring Mfg. Co 
Acushnet Process Co 
Aerovox Corp. 
Ahiberg Bearing Co 
Ajax Flexible Coupling Co., Inc 
Alemite 
Allegheny Ludium Steel Corp 
Allen-Bradley Co. 
Allied Products Corp 237 
Allis-Chalmers Mfg. Co.. .47, 57, 69 
Allis-Chalmers Mfg. Co. Tractor 
Div 372 
Allmetal Screw Products Co., Inc. 230 
Aluminum Co. of America 
61-62-63 -64-65-66-67 
Aluminum Industries, Inc 301 
Ambroid Co 260 
American Brass Co 273-274 
American Cladmetals Co 388 
American Engineering Co 351 
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American Fort Pitt Spring, 

Div. of H. K. Porter Co., Inc 
American Hard Rubber Co 
American Manganese Bronze Co 

American Metal Hose Branch 
American Brass Co., 
American Pencil Co 
American Screw Co 
American Smelting & Refining Co 
American Welding & Mfg. Co 
Anchor Coupling Co., Inc 
Anchor Plastics Co., Inc 
Arkwright Finishing Co 
Armco Steel Corp 
Armstrong Cork Co 
Arwood Precision Casting Corp 
Atlas Powder Co 
Automatic Electric Sales Corp 
Automatic Valve Co 
Automotive Gear Works, Inc 
Bakelite Company, a Division of 

Union Carbide & Corbon Corp 

18, 29 

Baldor Electric Co 211 
Baldwin-Lima-Hamilton Corp., 

Testing Div 266-267 
Barber-Colman Co 326 
Barco Mfg. Co 80 
Barnes Co., Wallace 

Div. of Associated Spring Corp. 36 
Barnes-Gibson-Raymond Div., 

Associated Spring Corp 376 
Bead Chain Mfg. Co 340, 356 
Belden Mfg. Co 240 
Berry Motors, Inc 289 
Beryllium Corp 306 
Bethlehem Steel Co 191 
Bird Co., Inc., Richard H 368 
Blake & Johnson Co 28 
Blood Brothers Machine Co 360 
Bodine Electric Co 357 
Boston Geer Works 256-257 
Bound Brook Oil-less Bearing Co. 249 
Brad Foote Gear Works 
Breeze Corporations, Inc 
Bridgeport Brass Co 
Brown Corp., W. R 
Brown & Sharpe Mfg. Co 
Bundy Tubing Co 
Bunting Bross & Bronze Co 
Cambridge Wire Cloth Co 
Camcar Screw & Mfg. Co 
Carboloy Co., Inc 
Carlyle Johnson Machine Co 
Carpenter Steel Co 
Carpenter Steel Co. Alloy Tube 

Div 
Cash Valve Mfaq. Corp, A. W 
Central Screw Co 
Chace Co. W.M 
Chase Brass & Copper Co., Inc 
Cherry Rivet Co 
Chicago Metal Hose Corp 
Chicago Printed String Co 
Chicago Rawhide Mfg. Co 164, 
Ciba Co., Inc., Araldite Div 
Cleveland Cap Screw Co 
Cleveland Worm & Gear Co 
Clifford Mfg. Co 
Connecticut Hard Rubber Co 
Continentc' Screw Co 2 
Corning Glass Works 
Coto-Coil Co., Inc 
Cramer Co., Inc., R. W 
Crane Co 
Crane Packing Co 
Dayton Rogers Mfg. Co 
Dayton Rubber Co 
Dial Light Co. of America 
Diefendorf Gear Corp 

(Continued on page 400) 


“How to make a little metal 
go a long way!” 








from this much by slitting and 


SOLID SHEET - a e-x-p-a-n-d-i-n-g 


to a truss formation_ 
< 


We make 
this much 


EXPANDED METAL 
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USE AZemdiel EXPANDED METAL 


to save STEEL and other critical metals 


When you use PENMETAL Expanded Metal, you use 
solid sheet, slit and expanded to five times its original 
area. Nothing punched out; nothing wasted. You get 
all the metal, increased 500% in area, and increased 
too, in strength and rigidity due to the diamond-truss 
formation. Greater area, greater strength, lighter weight, 
free passage of air and light. These are only part of the 
advantages. Ease of handling, and adaptability to a wide 
variety of uses are additional features of economy 


PENMETAL Expanded Metal is made in large and 
small mesh, 1” to 3/16”; 22 gauge to 9 gauge thick- 
ness in carbon steel, stainless steel, aluminum, Monel, 
Inconel, copper and other metals. It is made in standard 
or flattened mesh: is easily fabricated, shaped, formed 
or bent; readily welded by any standard technique; can 
be used unfinished, polished, plated, painted or enam- 
elled, concealed or exposed. Hundreds of different 
applications are in use, and new ones are constantly 
developing. 


Our engineers may be able to suggest ways for you 
to use PENMETAL Expanded Metal to cut costs, 
increase production or improve a product. Why not 
tell us your problem and see what we can do with it? 


PENN Metat Company, INc. 








—el—z 
Rew 


... Turning Away 
Business 
Because of Lack of 


Plant Capacity? 


Let Geometric help you out 


If your product, or government contract work, requires 
medium or heavy stampings Geometric provides complete 
facilities to turn them out to specification and on 
schedule. It's just like adding a new manufacturing 
department to your business — free of overhead 
expense and operating worry. 





Geometric engineers, trained in the analysis of all kinds 
of medium and heavy stamping problems, are glad 
to show you how your product, or parts of it, can be 
made in our modern high-production stamping 
plant at surprisingly low cost. 


Write today for free booklet — 
“Geometric Craftsmanship” 


GEOMETRIC 


A Subsidiary of Barium Steel Corp. 


1120 E. 200th Street Cleveland 17, Ohio 


400 





STAMPING CO. 
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(Continued from page 399) 
Dixie Cowdrey Machine Corp 376 
Dodge Mfg. Corp 294 
Douglas Fir Plywood Assn 358 
Dow Chemical Co 60 
Dow Corning Corp 154 
Drop Forging Association 293 
Dudek & Bock Spring & Mig. Co. 
duPont de Nemours & Co., Inc 
E. |. FABRICS & FINISHERS 
duPont de Nemours & Co., Inc., 
E. |. (Plastics) 
Durakool, Inc. 
Durez Plastics & Chemicals, Inc 
Earle Gear & Machine Co 
Eastman Kodak Co., Industrial 
Photographic 
Eaton Mfg. Co., Foundry Div 
Eaton Mfg. Co., Reliance Spring 
Washer Div. 
Eberhard Faber Pencil Co 279 
Edison Co., Thomas A 374 
Elastic Stop Nut Corp. of America 185 
Elco Tool & Screw Corp 28 
Electric Auto-Lite Co 156 
Electric Wheel Co 290 
Electro Machines, Inc 330 
Elliott Co. 258-259 
Emerson Electric Mfg. Co 251 
Faber-Castell Pencil Co., A. W.. 234 
Fafnir Bearing Co 
Fairbanks-Morse Co 
Fairfield Mfg. Co 
Farrell-Birmingham Co., Inc 300 
Fasco Industries, Inc 390 
Federal Bearings Co., !nc 59A 
Federal Mogul Corp. (Equipment) 291 
Fenwal, Inc. 367 
Flexo Supply Co., Inc 330 
French & Hecht, Inc 352 
Fulton Sylphon Div., Robertshaw- 
Fulton Controls Co 167 
Galland-Henning Mfg. Co 302 
Garlock Packing Co 316 
Gast Mfg. Corp 234 
Gear Specialties 48 
General Electric Co., Apparatus 
Dept. 12 
General Electric Co., Chemical 
Dept., Plastics Div 35 
General Industries Co 186 
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How a leather or synthetic 
Vee Packing responds to pressure 
and lives toa tough old age 
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Vee Packings are a good ex- 
ample of perfect teamwork, 
for unlike any of the other 
standard packing forms, the 
Vee seldom works alone. The 
usual team is two — and 6 is 


manufacturing to the finished 
packing. In synthetics, full lab- 
oratory facilities and modern 
equipment carry the job from 
formula to final inspection. In 
both, advanced engineering 
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know-how and a stepped-up 
manufacturing program as- 
sure satisfaction. 


not unusual. 

Each Vee is a support for 
the one ahead; therefore, all 
must be alike in dimension 
and finish, so that when assem- 
| bled in sets the lips of each 
contact uniformly. 

G&K-INTERNATIONAL 
can meet your requirements in 
leather or synthetic Vee Pack- 
ings. In leather you benefit 
through quality control that 
starts with the raw hide and 
follows through precision 


See G&K-INTERNATIONAL. 
| for your packing needs in syn- 
| thetic or leather. Meeting your 
| high standard is our business. 











































INTERNATIONAL PACKINGS CORPORATION, Bristol, New Hampshire 
GRATON and KNIGHT COMPANY, Wercester, Massachusetts 
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Rasslit with HIGH COSTS ? Fi 


SAVE on “MUSCLE JOBS” 
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Lifting—a straight 
chrust movement. 
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Air or hydraulic power— 
applied by T-J Cylinders— i 
gets an amazing lot of j 
tough jobs done for indus- 

try... faster, more efficiently, 

and at lower cost! Check 

your plant operations and 
machines now—make a 

note of mechanical move- 

ments that can be simplified 

and speeded up with T-J 
Cylinders! Designed for a 
wide range of pushing, pull- 
ing, lifting, clamping or control 
jobs...100 Ib. or 50,000 Ib. 
Many standard sizes and styles... 
both cushioned and non-cush- 
ioned types ... precision-built, 
dependable. Write for additional 
information. The Tomkins- 
Johnson Co., Jackson, Mich. 


35 YEARS EXPERIENCE Cf J) 
TOMKINS-JOHNSON 
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IN PLASTICS .. 


PRODUCT, PART OR PACKAGE 





. by the right process. . , | 
Watertown promises you the perfect product, 
whatever your specifications might be. 


e From the right plastic . . 


Our injection, compression and transfer molding 
machinery is up to the minute . . . and our laboratory, 
second to none in the industry, has every ‘. 
testing device to insure development . . . and production, 

of products, parts or packages that meet the most 

exacting requirements. In the final analysis, an experienced staf | 
of designers, engineers, chemists and production men . 

working with top-notch equipment . . . 


remains your best possible assurance of a job well done. 


For the complete 
plastics job, from idea 
to delivery, consult . . . 


WATERTOWN MANUFACTURING COMPANY 
300 Echo lake Read * Watertown, Connecticut 
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F you specify v-belt drives for the machines you design 


you'll be interested in this clear statement of facts about 
C MPARISON VEELOS, the link v-belt, and endless v-belts 


PROVES 
the VALUE of 


VEELOS 
the Adjustable V-Belt... 


These 4 reels of Veelos provide 
up to 316 standard v-belt sizes. 


COMPARISON TABLE 
VEELOS and ENDLESS V-BELTS 


Veelos V-Belts 


Any length can be provided for any v-belt drive 
due to link construction 


MINIMUM INVENTORY. 4 reels can care for 
every v-belt need in the O, A, B and C widths 
No deterioration or obsolescence of spare belts. 


SMALL SPACE. It takes less than 2 square feet 
of wall or floor space to store 4 reels of easily 
identified Veelos. 


Installs quickly on any drive without resetting 
motor or tearing down outboard bearings 


Belts can be adjusted or replaced without mov- 
ing the motor. 


Full power delivery can be maintained because 
the tension of each belt in a matched set is kept 
uniform by removing or adding links. 


No limitations are imposed by belt length 


Endless V-Belts 


Standard or special lengths must be supplied for 
individual drives. 


LARGE INVENTORY. 316 sizes are required to 
provide a complete stock in the O, A, B and C 
widths. Spare belts not immediately used will 
age and deteriorate. 

LARGE SPACE. Walls and ceilings are often 
covered with stocks of endless v-beits. Identifying 
and maintaining full stocks is difficult and costly 


Necessary to reset motor and tear down drives 
with outboard bearings 


Sliding or pivoted motor bases are necessary to 
replace endless v-belts. Belts cannot be adjusted 


individually 


Individual belts cannot be adjusted to maintain 
uniform tension and provide full power delivery 


Limited by the availability of standard or special 
belt lengths 


If you would like to learn more about 


Veelos—how it can save you money and 


keep your machines producing—write 


today for your copy of the Veelos Data 


Book. It’s free and full of fact 


MANHEIM MANUFACTURING & BELTING COMPANY 
MANHEIM, PENNSYLVANIA 


... ADJUSTABLE TO ANY LENGTH... ADAPTABLE TO ANY DRIVE 


Made in all widths in three types: regular, oil-proof and static conducting. Also 
double V in A and B. Packaged on reels in 100-foot lengths. Sales engineers 
in principal cities; over 350 distributors throughout the country. VEELOS is 
known as VEELINK outside the United States. 
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_ On big jobs or little ones it pays to take advantage of Master's unusual 

ability to supply the RIGHT horsepower, the RIGHT shaft speed, the 
RIGHT construction features, the RIGHT mounting . . . all combined into 
one compact power package. 

Don't put up with make-shift assemblies when you too may be enjoying 
these advantages. Master Motors, available in thousands and thousands 
_ of types and ratings (up to 150 HP) give you a selection you can get 
nowhere else. ; a, 

Open, enclosed, splash proof, fan-cooled, explosion proof . . . hori- 
zontal or vertical. " for all phases, voltages and frequencies . . . in sipgle 
speed, multi-speed and variable - 
speed types ... . with or without 
flanges or other special featurés 
... with 5 types of gear reduction up to 432 to | ratio . . . with electric 
brakes . . . with mechanical variable speed units . . . and for every type 
of ting . . . Master has them all and so can be completely impartial 
in helping you select the one best motor drive for you. * 

Select the RIGHT power drive from Master's broad line and you can _ 
increase the saleability of your motor driven products . . . improve the 





economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 






How TIMKEN bearings help cut 
gear shaving time in half 


‘HIS new Red Ring Diagonal Gear Shaver 
T finishes gears to amazing limits of accuracy 
in less than half the time it used to take. It is 
built by the National Broach and Machine Com- 
pany, and is mounted on Timken’ tapered 
roller bearings to insure maximum cutting pre- 
cision and long, trouble-free service. Timken 
bearings are used in the tail stock and head- 
stock on the intermediate and vertical drive 
shafts, and on the cutter spindle. 

Fast, accurate gear finishing with minimum 
time out for maintenance is assured because 
Timken bearings keep shafts in rigid align- 
ment, yet allowing them to rotate with negli- 
gible friction. Deflection and end-movement 
are minimized. 


Line contact between the rollers and races 
gives Timken bearings extra load-carrying 
capacity. And because of their tapered construc- 
tion they can take any combination of radial 
and thrust loads. Pre-loading is permitted to 
any practical degree. 











Timken bearings are built for long, tough 
service. They're made of special analysis 
Timken fine alloy steel and are manufactured 
to extreme precision. Finished to incredible 
smoothness, Timken bearings virtually elimi- 
nate friction. And bearing surfaces are case- 
hardened for exceptional resistance to wear, 
and have tough, shock-resisting inner-cores. 


Remember, no other bearing can give you 
all the advantages you get with Timken tapered 
roller bearings. Whether you build machine 
tools or buy them, always be sure they're 
Timken bearing equipped. Look for the trade- 
mark “Timken” on every bearing. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. Cable 


CHINE 
address: “ TIMROSCO”, ACH AND MA 


jinn hon ngs in the cutter gear 
| "Red. ees Greater accuracy, 
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the NATIONAL BRO 


NEW ENGINEERING 
JOURNAL OFFERED! 


529 PAGES! Includes new, tech 
nical information on bearing ap 
plications available nowhere 
else. Especially helpful to design 


engineers. Gives bearing dimen 
sions, capacities, selection and 
mounting data. For a copy, write TAPERED ROLLER BEARINGS 
on your company letterhead to 
The Timken Roller Bearing 
Company, Canton 6, Ohio 








NOT JUST A BALL’ > NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL ©) AND THRUST LOADS OR ANY COMBINATION 





